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The history of Sony Semiconductor began in 1954, with the first 
commercial introduction of the transistor in Japan. Since then, 
Sony has applied this leading edge, innovative technology in the 
development of the Semiconductors, currently used in most of its 


consumer and professional electronic products. 


This Computer Audio/Video semiconductor data book has been 
compiled with the aim of providing the circuit designer with a refer- 
ence guide describing Sony’s presently available line, together 
with application information for each category of Computer 


Audio/Video Semiconductors. 


© 1992 Sony Corporation of America. 


Sony is a trademark of Sony. 


The contents of this book although accurate and complete at the time of publication, are subject to incorporate im- 
provements on the products. Circuits shown are typical-examples illustrating the operation of the devices. They are 
not meant to convey any patents or other rights. Sony cannot assume responsibility for any problems arising out of 


the use of these circuits. 
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Part Number 
CXAI1]45P/M 


CXAI213AS 
CXA1214P 
CXA1218S 
CXA1 2285S 


CXA1219P/M 
CXA1229P/M 


CXA1236Q 
CXA1365S 
CXA1385Q 


CXA1387S 
CXA1451M 


CXA1496AQ 


CXA1693Q 
CXD1030M 


CXD1160AP/AQ 
CXD1172AM/AP 


CXD1176Q 
CXD1178Q 
CXD1179Q 


CXD1185AQ 


CXD1186Q 


CXD1I196R 
CXD1225M 
CXD1229Q 
CXD12445 
CXD2011Q 


CXD2500AQ/AQZ 


CXD2552Q 
CXD2555Q 


CXK1202Q 
CXK1 2025S 
CXK1206M 
V7021 


V7040 


Computer Audio/Video 
Numerical Index 


Application 


Color Encoding (Analog) - 


Color Decoding (Analog) 
Color Decoding (Analog) 


Color Decoding (Analog) 
Color Encoding (Analog) 


Data Conversion; D/A 
Synchronization/ Timing 
Color Decoding (Analog) 


Miscellaneous 
Miscellaneous 

Data Conversion; A/D 
Data Conversion; A/D 
Synchronization/ Timing 


Audio Processing 


Data Conversion: A/D 
Data Conversion; A/D 
Data Conversion; D/A 
Data Conversion; A/D 


CD-ROM 


CD-ROM 


CD-ROM 
Synchronization/ Timing 
Synchronization/ Timing 
Audio Processing 
Digital Processing 
CD-ROM 

Audio Processing 


Audio Processing 


Digital Processing 
Digital Processing 
Digital Processing 
Color Decoding (Analog) 


Color Encoding (Analog) 


Function 


RGB input, NTSC/PAL Video out 
Chrominance Processor, RGB out 
SECAM, Video in, UV output 


NTSC/PAL, Video in, YUV output 


YUV input, NTSC/PAL Video out 


8bit 500OMSPS Single VIDEO DAC 
(ECL input) 

Sync Separator for CRT 

NTSC, Video in, RGB output with 
BPF & DL 

Aperture Corrector 

Video switch with 75ohm driver 
10bit 20MSPS A/D 

Sample and Hold for A/D 
NTSC/PAL Sync Generator 


Digital Audio Signal Processor 


_ 6bit 20MSPS Video A/D 


8bit 20MSPS Video Low Power 
8bit 4OMSPS RGB 3-Channel D/A 
8bit 35MSPS Video low-power 
SCSI Controller Direct interface 
w/CXD1186Q 

CD-ROM Decoder (ECC, Buffer 
control) 

CD-ROM Decoder w/ADPCM, D/F 
Frequency Synthesizer 

NTSC Sync Processor 

100dB Attenuation Digital Filter 
Comb Filter 

CD Digital Signal Processor 
Pulse D/A Converter 

Audio Delta Sigma Type 
A/D+D/A+D/F 

Digital Delay Line Memory 
Digital Delay Line Memory 
IMbit, 3 port Video Memory 
NTSC/PAL, Video in, RGB output 
RGB input, NTSC/PAL Video out, 
Superimpose 








Voltage Package Page 
5V 24P DIP/SOP 116 
9V 48P SDIP 25 
9V 24P DIP 5] 
5V 28P SDIP 65 
5V 24P DIP/SOP 131 

-45V 44P QFP 200 
QV 28P SDIP 156 
5V 32P QFP 80 
QV 30P SDIP 272 

+5V 16P SOP 290 

+5V 48P QFP 195 

+5V 32P QFP 196 
5V 28P SOP 167 

28P DIP 80P 
5V eats 299 
5V 16P SOP/DIP 197 
5V 32P QFP 198 
5V 48P QFP 20) 
5V 32P QFP 199 
5V 64P QFP 383 
5V 80P QFP 413 
5V 80P VOFP._—457 
5V 14P SOP 176 
5V 48P QFP 187 
5V 40P SDIP 35] 
5V 80P QFP 202 
5V 80P QFP 460 
5V 44P QFP 364 
5V 48P QFP 372 
5V 32P QFP 213 
5V 28P SDIP 222 
5V 38P SOP 232 
5V 28P SDIP 99 
5V 28P SDIP 142 


Functional Index 


Video Processing 


Color Decoding (Analog) 


Part Number 


CXA1213AS 
CXA1214P 
CXA1218S/1228S 
CXA1385Q 
V7021 


Function Voltage 


Chrominance Processor, RGB out 

SECAM, Video in, UV output » 

NTSC/PAL, Video in, YUV output 

NTSC, Video in, RGB output with BPF & DL 
NTSC/PAL, Video in, RGB output 


Color Encoding (Analog) 


CXA1145P/M 
CXA1219/1229P/M 
V7040 


RGB input, NTSC/PAL Video out 
YUV input, NTSC/PAL Video out, 
RGB input, NTSC/PAL Video out, Superimpose 


Synchronization/Timing 


CXA1 3655S 
CXD1030M 
CXD1225M 
CXD1229Q 


Sync Separator for CRT 
NTSC/PAL Sync Generator 
Frequency Synthesizer 
NTSC Sync Processor 


9V 
9V 
oV 
5V 
DV 


5V 
5V 
oV 


QV 
5V 
5V 
5V 


Package 


48P SDIP 
24P DIP 


28P SDIP 


32P QFP 
28P SDIP 


24P DIP/SOP 
24P DIP/SOP 


28P SDIP 


28P SDIP 
28P SOP 
14P SOP 
48P QFP 


Page 
25 
5] 
65 
80 
99 


116 
13] 
142 


156 
167 
176 
187 


Analog to Digital Conversion (For more information refer to the Sony Converter Data Book) 


CXA1496AQ 
CXA1693Q 
CXA1 1 72AM/AP 
CXD1176Q 
CXD1179Q 


10-bit 20MSPS A/D Converter 

High Speed Sample and Hold A/D Converter 
6bit 2OMSPS Video A/D Converter 

8bit 20MSPS Video A/D Converter 

8bit 35MSPS Video A/D Converter 


+5V 
+5V 


oV 
5V 
5V 


48P QFP 
32P QFP 


16 SOP/DIP 


32P QFP 
32P QFP 


195 
196 
197 
198 
199 


Digital to Analog Conversion (For more information refer to the Sony Converter Data Book) 


CXA1236Q 
CXD1178Q 


8bit 5|00OMSPS Single Video DAC (ECL input) 
8bit 4OMSPS RGB 3-channe! D/A Converter 


Digital Processing 


CXD2011Q 
CXK1202Q 
CXK1 2025S 
CXK1206M 


CXA1387S 
CXA1451M 


Comb Filter 

Digital Delay Line Memory 
Digital Delay Line Memory 
IMbit, 3 port Video Memory 


Aperture Corrector 
Video switch with 75ohm driver 


-4.5V 


aV 


aV 
oV 
aV 
aV 


9V 


44P QFP 
48P QFP 


80P QFP 
32P QFP 
28P SDIP 
38P SOP 


30P SDIP 
16P SOP 


200 
20] 


202 
213 
222 
232 


272 
290 


Audio Processing 


Part Number 


CXD1160AP/AQ 


CXD1244S 
CXD2552Q 
CXD2555Q 


Function 


Digital Audio Signal Processor 


100dB Attenuation Digital Filter 
Pulse D/A Converter 
Audio Delta Sigma Type A/D+D/A+D/F 


CD-ROM Processing 


Part Number 


CXD1185AQ 
CXD1186Q 
CXD1196R 
CXD2500AQ/AQZ 


Function 
SCSI Controller Direct interface w/CXD1 186Q 
CD-ROM Decoder (ECC, Buffer control) 
CD-ROM Decoder with ADPCM, D/F 
CD Digital Signal Processor 


Application Notes 


Reference Number 


CAVO] 
CAVO2 
CAV03 


CAV04 


CAV05 


CAV06 


CAV07 


CAV08 


Description 
Audio A/D + D/A interface 
NTSC/PAL encoder Y, C interface 
NTSC/PAL decoder & Comb filter 


Digital comb filter interface 


NTSC/PAL Encoder, RAMDAC interface 


Gen Lock circuit 


NTSC/PAL Decoder digital interface 


New CD-ROM Decoder 


Voltage Package 


28P DIP/ 80P 
as QFP 
DV 40P SDIP 
5V 44P QFP 
Vv 48P QFP 


Voltage Package 


aV 64P QFP 
DV 80P QFP 
5V 80P VOFP 
aV 80P QFP 


Recommended IC’s 


CXD25550 
CXA1145P/M 
CXA1228S, CXL5504M 


CXD2011Q, CXK1202S/Q, 
CXD1176Q, CXA1365S, 
CXD1030M 


CXA1145M, CXD1030M, 
CXK1202S/Q 
CXA1365S, CXDJ030M 
CXA1 2285S, CXD1179Q, 
V7021, CXD1172AM, 
CXD1030M, CXK1 206M, 
CXA1365S 

CXD1196R, CXD2552Q 


Page 
299 


35] 
364 
372 


Page 
383 
413 
457 
460 


Page 
509 
511] 
512 


515 


517 


318 


520 


522 
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3. IC Nomenclature 


1) Nomenciature of IC product. name 

Currently, both the conventional. ‘and new nomenclature systems are mixed in naming IC 
products. 
a) Conventional nomenciature system 

[Example] CX 20 011A 


Le Improvement mark 


a is affixed when specifications are partially 





“improved. 
Product number 
Identifies individual product. 
Category number — 
Indicates the product category in one or two digits. 
Bipolar IC: 0, 1, 8, 10, 20, 22 
MOS IC: 5, 7, 23, 79 
Sony IC mark 


b) New nomenclature 
[Example] CX A1001 AP 


Hees Package mark 


P: Plastic Dual In-line Package 

D: Ceramic Dual In-line Package 

M: Small Outline L-Leaded Package 

L: Single In-line Package © 

Q: Quad Flat L-Leaded Package 

S: Shrink Dual In-line Package 

N: Very Smail Outline Package (SSOP) 

R: Very Small Quad Flat Package 
Improvement mark 

“A’’ is affixed when specifications are improved. 
Product number 

Identifies the individual product. 
Product category mark 

A: Bipolar IC 

B: Bipolar digital IC — 

D: MOS logic IC 

K: Memory, Mask ROM 

P, Q: Microcomputer, Microprocessor 

L: CCD signal processor 
Sony IC mark 


2) Hybrids nomenclature 
(1) Conventional nomenciature system 
[Example] BX-OO0O0-O 


Improvement mark 
Product's number Identifies individual product. 
Hybrid |C mark 


(2) New nomenclature 


[Example] SBX OOOO-00 


Classification 

Product's number Identifies individual product. 

Hybrid IC mark 
Hybirds have carried SBX or BX prefix up to January 
1987. i.e. BX-1452, Those developed after the above 
dute all stand by SBX. i.e SBX1435/SBX1475. 





4. Precautions for IC Application 


1) Absolute maximum ratings 


The maximum ratings for semiconductor 
devices are normally specified by “‘absolute 


maximum ratings’. The values shown in the — 


maximum ratings table must never be ex- 
ceeded even for a moment. | 

If the maximum rating is ever exceeded, 
device deterioration or damage will occur 
immediately. Then, even if the affected 
device can operate, the life will be consider- 
ably shortened. 


IC maximum ratings 

The following maximum ratings are used 
for ICs. 

(1) Maximum power supply voltage Vcc 
(Vpp) 

The maximum voltage that can be applied 
between the power supply pin and ground pin. 

This power supply voltage rating is directly 
related to the dielectric voltage of transistors 
in the internal circuit. The transistors may be 
destroyed if this voltage is exceeded. 

(2) Allowable power dissipation Po 

The maximum power consumption allowed 
in IC. 

Usage beyond the Allowable power dissipa- 
tion will cause ultimate destruction through 
the IC’s heat generation. 

(3) Operating ambient temperature Topr 

The temperature range within which IC can 
operate satisfactorily. 

Even if this temperature range is exceeded 
and some deterioration in operating charac- 
teristics is noted, the IC is not always 
damaged. 

For some ICs, the electrical characteristics 
at Ta=25°C are not guaranteed even in this 
temperature range. 

(4) Storage temperature Tstg 

The temperature range for storing the IC 
which is not operating. 

This temperature is restricted by the pack- 
age material, and the intrinsic properties of 
the semiconductor. 

(5) Other values 

The input voltage Vin, output voltage Vout, 
input current lin, output current lout and 
other values may be specified in some IC's. 
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Supply voltage (V) 
roe) 


A general example on the relation with 
Absolute Maxium Ratings. 
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Topr 
Tstg 
Ambient temperature (°C) 


Main points on Circuit design. 

In the circuit design the absolute maximum 
ratings must not be exceeded, and it must be 
designed only after considering the worst 
situations among the following : 

e Fluctuation in source voltage 

e Scattering in the electrical characteris- 

tics of electrical parts (transistors, resis- 
tors, capacitors, etc.) 

@ Power dissipation in circuit adjustment 

e Ambient temperature 

® Fluctuation in input signal 

@ Abnormal pulses 7 

If this allowable power dissipation is ex- 
ceeded, electrical and thermal damage may 
result. 

This value varies with amount of IC inte- 
gration in package types. 


2) Protection against 
electrostatic breakdown 

There .have been problems concerning 
electrostatic destruction of electronic devices 
Since the 2nd World War. Those are closely 
related to the advancement made in the field 
of semiconductor devices; this is, with the 
development of semiconductor technology, 
new problems in electrostatic destruction 
have arisen. This situation, perhaps, can be 
understood by recalling the case of MOS FET. 

Today, electrostatic destruction is again 
drawing people’s attention as we are entering 
the era of LSI and VLSI. Here are our sugges- 
tions for preventing such destruction in the 
device fabrication process. 


Factors causing electrostatic 
generation in manufacture process 

A number of dielectric materials are used in 
manufacture process. Friction of these mate- 
rials with the substrate can generate static 
electricity which may destroy the semicon- 
ductor device. 
| Factors that can cause electrostatic 
destruction in the manufacture process are 
shown below: 


oe | ee 


Causes of electrostatic destruction of 
semiconductor parts in manufacture 


process 


Input 


4 


semi- 
conductor | Parts 


resistor mounting 


capacitor © 


solder dipping 





visual correction 





lead cutting 


sand blasting 


soldering correction 








of parts 
frame assembly 








inspection and repair 





Output 





rear side mounting 





Item 


® belt conveyer 
e work table 

e human body 
e Parts box 


@ dipping machine 


e work table 
@ human body 
e soldering iron 


® cutting machine 


e sand blasting 
machine 


@ belt conveyer 
e work table 

® human body 
® parts box 

e soldering iron 


Handling precautions for the prevention of 
electrostatic destruction 
Explained below are procedures that must 
be taken in fabrication to. prevent the 
electrostatic destruction of semiconductor 
devices. | | 
The following basic rules must be obeyed. 
@Equalize potentials of terminals when tran- 
sporting or storing. — | 
@Equalize the potentials of the electric 
device, work bench, and operator's body 
that may come in contact with the semi- 
conductor device. | 
@Prepare an environment that does not 
generate static electricity. 
One method is keeping relative humidity in 
the work room to about 50%. 


Operator | 
(1) Clothes 

Do not use nylon, rubber and other mate- 
rials which easily generate static electricity. 
For clothes, use cotton, or antistatic-treated 
materials. Wear gloves during operation. 
(2) Grounding of operator’s body 

The operator should connect the specified 
wrist strap to his arm. If the wrist strap is 
not available, then the operator should touch 
the grounding point with his hand, before 
handling and semiconductor device. 


example of grounding band _ 


_ cotton glove 





wrist strap 


snap ~~ 
P / grounding wire 


When using a copper wire for grounding, 
connect a 1MQ resistance in series near the 
hand for safety. 


ies 


(3) Handling of semiconductor device 

Do not touch the.lead. Touch the body of 
the semiconductor device. when holding. 
Limit the number of handling times to a 
minimum. Do not take the device out of the 
magazine or package box unless it is abso- 
lutely necessary. 


“holding of semiconductor device — 





can type 


DIP type 


Equipment and tools 


(1) Grounding of equipment and tools 
Ground the equipments and tools that are 

to be used. Check insulation beforehand to 

prevent leakage. — | 

[Check point] 

® measuring instrument 

@ conveyer 

e@ electric deburr brush 

® Carrier 

© solder dipping tank 

e lead cutter 

@ shelves and racks 


grounding of carrier 


conductive sheet 





U _ conductive 
. rubber 





(2) Grounding of work table 

Ground the work table as illustrated. Do 
not put anything which can easily generate 
Static electricity, such as foam styrol, on the 
work table. 


grounding of work table 


conductive sheet 


oe 
2eeeee 
~eose 






_grounding wire 


(3) Semiconductor device case 
Use a conductive case, or an antistatic 
plastic case (lined with conductive sheet). 


plastic case for 


semiconductor devices 


conductive sheet 


plastic 





(4) Insertion of semiconductor device 
Insert the semiconductor device during the 
mounting process or on the belt conveyer. 
The insertion should be done on a conductive 
— sheet. | 
(5) Other points of caution 
Take note of the kind of brush material 
used for removing lead chips. Use metal or 
antistatic-treated plastic brushes. 


Transporting, storing and packaging 
methods 
(1) Magazine 

Use conductive, or antistatic-treated plas- 
tic IC magazines. 

Plastic magazines used for shipping ICs 
are antistatic-treated, and they can be used 
for storing ICs. 


magazine 





conductive magazine 


(2) Bag 
Use a conductive bag to store ICs. If the 
use of vinyl bag is unavoidable, be sure to 
_wrap the IC with aluminum foil. 


bag 





conductive bag 


oot | Oi 


(3) Handling of delivery box 

The delivery box used for carrying sub- 
strates must be made of conductive plastic. 
Do not use a vinyl chloride or acrylic delivery 
box, otherwise static electricity will be gener- 
ated. | 


handling of delivery box 


conductive plastic 








grounding plate 


(4) Treatment after vehicle transport 
After truck transport, place the magazine, 
package box or delivery box on the grounded 
rack, work table for discharging. 
(5) Handling of mounted substrates 
Wear cotton gloves when handling. As far 
as possible, avoid touching soldered faces. 
When handling mounted substrates individu- 
ally, be sure to use a conductive bag. Do not 
use a polyethylene bag. 


handling of mounted substrate 


cotton glove 
ld 







conductive bag 


| oe 


Soldering operation 
(1) Soldering iron — 
_ Usea soldering iron with a grounded metal 


_ part or a soldering iron with an insulation 


resistance greater than 1OMQ (DC 500V) 
after five minutes from energizing. 
(2) Operation 

After inserting the semiconductor device 
into the substrate, solder it as quickly as 
possible. Do not carry the substrate with the 
inserted semiconductor device by car. 
(3) Correction 
_ When correcting parts (semiconductor 
device and CR parts) after solder-dipping, be 
sure to wear cotton gloves. Also, connect the 
grounding band to the arm, or touch the 
grounding point before operation. 
(4) Manual soldering 

Solder with wrist strap connected to the 
hand, or by touching the grounding point 
from time to during operation. 
(5) Removing semiconductor device 

Do not use the Solder-Pult when removing 
the semiconductor device. Use a Solder-wick 
or equivalent. | 


solder remover 


soler pult 


solder-wick 





(6) Soldering work table 

Use a grounded work table for soldering. 
Do not solder on foam styrol, vinyl, or 
melamine resin. 


3) Mounting method 
Soldering and solderability 
(1) Solderability by JIS 

JIS specifies solderability of an IC terminal 
(lead) in “JIS-C7022 Test Procedure A-2”’. 
An abstract of this standard follows: 

@ Rosin flux must be used, and the terminal 
must be dipped in it for 5-10 seconds. 

® H63A or equivalent solder must be used, 
and the terminal must be dipped in the 
solder which been heated to 230°C +5°C 
for 5+1 seconds. 

e Using a microscope, measure the area 
(%) deposited with solder. JIS specifies 
that more than 95% of the total area 
should be coated with solder. 


(2) Area for soldering warranty 

Soldering is warranted for a specific por- 
tion of the terminal. The warranted portion is 
shown in the following figure. 

The tie-bar cut portion also serves as a 
dam to prevent the sealing resin flowing out 
during device fabrication; it is cut off at the 
end of the process. Since the terminal is 
exposed at the cut-off end, the area for sol- 
dering Is restricted. The portion near the 
resin is often covered with burrs when sealing 
with resin; it is not in the soldering warranty 
area. 


warranty area for soldering 






device main body 


Resistance to soldering heat 
(1) Specification of JIS 
JIS specifies the method for testing the 
resistance to soldering heat. This method is 
used for guaranteeing the IC resistance 
against thermal stresses by soldering. An 
abstract of this standard is as follows: 
eDip the device terminal only once for 
101 seconds in a solder bath of 
260°C+5°C, or for 342° seconds in a 
solder bath of 350°C+10°C, for a dis- 
tance of up to 1 to 1.5 mm from the 
main body. 


= Gis 


tie-bar cut portion 








device main body 





warranty range 


For the solder flow system temperature 
Should be 260°C+5°C. To solder by 
soldering iron temperature should be 
350'C2]10°C. 

@elLeave the device for more than two 
hours after dipping, then measure the 
device characteristics. 

e Normally, the warranty is limited to 10 
seconds at 260°C+5°C. The distance 
between the device main body and solder 
bath is 1.6 mm. 


5 
(2) Resistance to soldering heat when 
mounting infrared reflow. 

When surface mount Devices (SOP, QFP 
etc) are dipped directly into a solder pot. 

The device moisture resistance may deteri- 
orate.and thermal stress generate cracks in 
the pallet. | 

Carefully observe the mounting conditions. 

Recommended temperature profile when 
mounting infrared reflows is shown in the 
figure below. 











a 235°C max. 10 sec. 
5 en F 

» © 3 to 4°C/sec. 

3 8 
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a 
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8 50 to 300sec. 
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5. Quatity Assurance and Reliability 


The Concept to Quality Assurance 


There are 2 fundamental principles guiding 
Sony Semiconductors. 

1. Customer satisfaction 

2. Top level performance 

What comes first is the ability to respond 

convincingly to given requirements in terms 
of Quality, Delivery, Cost and Servicing. This 
involves all operations involved in the proc- 
ess. The second requisite is the quest for 
superior accomplishment. Here, talent is 
demanded to fulfill customer expectations, 
where quality is concerned, and pursue relat- 
ed activities. 


To this effect an elaborate system of qual- 
ity assurance is firmly established. From the 
early stages of research and development 
well into production, sales and servicing, 


on fe 


orderly control is applied for the maintenance 
of high standards and further improvement. 
Systematization and automation are pushed 
ahead to provide a stable output of high 
quality production. 

In this respect, the force in charge of im- 
plementing the program is nonetheless sub- 
ject to constant polishing. Gifted people well 
aware of the problems inherent to their tasks 
are at the core of the excellence reflected on 
their yield. 


With the aim of providing the most eco- 
nomical, the most useful and at the same 
time the most gratifying products where 
quality ts the criterion, Sony keeps fueling a 
relentless urge for achievement. 


Quality assurance system of semiconductor products 


Planning and : : Quality Assurance 
. Tech | Dept. | Manufacturing Dept. 
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Survey stage 
Specification planning |: 






Development planning: 












Development design 
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manufactunng i: H 


' Quality approval (1) 



















Development 







and ‘si . Material approval . 
experimenta Nee ee 
production : 
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Sales planning 
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Production planning} 








Shipment planning | ; 





Wafer process 













Mass 
production 
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Assembly IPQC*!! 
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Final test 






Customer 
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Lai Claim acceptance 


' Unacceptable = 
H i ed | 








Analysis 


Corrective measures 






*1. IPQC: !n Process Quality Control 
*2. QAT: Quality Assurance Test 


— 18 — 


Quality assurance criteria and 
reliability test criteria 
1) Quality assurance in shipping 


Establishing quality in the design and in inspected”’ at the final fabrication stage, thus 
fabrication is essential to keep the quality ensuring no detective items. This sampling 
and reliability levels of the semiconductor inspection is done in accordance with MIL- 
devices at a high level. This is done by the STD-105D. 
Zero-defect’’ (ZD) movement. Further sam- 2) Reliability 


pling checks, in units of shipping lot, is done 


Th liabill r iodicall 
on products that have been “‘totally- e reliability test Is done, periodically, to 


confirm reliability level. 


Periodic Reliability Test 














Item Testing time LTPD 
In order to know the initia! quality 
i Electrical Characteristics Test i level, some types are selected and 
| tested again. 
| Life Test high temperature operation | up to 1000h 10% 
high temperature and high 
humidity with bias up to 1000h 10% 
pressure cooker | up to 200h —«(10% 
| Environmental Test soldering heat resistance 10s 15% 
| heat cycle 100 cycles 15% 
ee ee ee 
| Mechanical Test solderability | Japan Industrial 15% 
length strength Standard (JIS) 15% 
a a a 
| Other Tests If necessary, tests are selected according to 
JIS C7021 C7022 and EIAJ $D121 10121. 











*These tests are selected by sampling standard. 
LTPD: Lot Tolerance Percent Defective 


These tests and inspection data are useful not only to improve design and wafer processes, but 
also serve to forecast reliability at the consumer level. - 
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Reliability Test Standards 


Types of test Supply Testing time | 
voltages | 
| Ta=125°C, 150°C Typical - 1000h 


1000h 






High temperature 
operation 


High temperature ere ne ; | 5 
mn iiae Ta=125°C, 150°C Typical | 


High temperature 
storage 


Low temperature Ta=—65°C 
storage . 


High temperature and tee 0 
high humidity storage nae ee Soven 


High temperature and Aes . 
high humidity with bias | '@=85°C 8576RH yea 
’ ‘ . _ e 0 
Pressure cooker - | Uhura . 
30 pounds per square inch 


[heetsmck Tees tire 








Mechanical shock X,Y, 2 1500G _ 3times for: 
. Half part of sinusoidal wave of 0.5ms each direction 


X, Y,G 20G 


Vibration 10Hz to 2000Hz to 10Hz (4min) 
Sinusoidal wave vibration 






Constant acceleration X,Y, 2 20,0006 . | _ | Iminute 
Centrifugal acceleration 2 2 for each direction 
Pree fail ie fall from the height of 75cm to maple| sees 


Lead strength 
(bend) based on JIS 


(pull) 


Device must be designed again, when electrostatic 


Electrostatic strength strength below standard supplying surge voltage to each pin | 


under the condition of C=200pF and Rs=00. 





LTPD: Lot Tolerance Percent Defective 


00 < 


1000h 


1000h 


1000h 


1000h 


200h 


100c 
100c 


10s - 


5s 


/16minutes for 
each direction 











LTPD 


3% 


5% 





5% 
3% 
ze 50% 
5% 


5% 


10% 
10% 
10% 
10% 


10% 
10% 


10% 


10% 


10% 








Flow Chart from Development to Manufacturing 


Sony attains high quality and high reliability of semiconductor products by designing 
devices with quality and reliability from the initial steps of development and evaluating 
them sufficiently in each step of the development. 






; 
Product Planning 


Business Planning 







Product Planning Review 


Seat CoB ee 


Examination of —@§— Function, Characteristics, Quality and Reliability 


- Desired Specification 


Development Planning —eag@— Schedule, Quantity and Cost 





Development Design << —— Circuit, Mask, Wafer Process and Packaging 


Se!) niente 


Design Review 











Small Scale Fabrication 


Evaluation —ea@§— Characteristics, Quality and Reliability 


-——-_ x 


cceptance of Quality ee | 
and Reliability (1) weg Acceptance of Quality and Reliability for Design 






















Trial Manufacturing Review 





Customer Evaluation | 


Large Scale Trial 
Manufacturing 


Evaluation —e@§——_ Characteristics, Quality and Reliability 


peceptance-oF ually —eag§—— Acceptance of Quality and Reliability for Production 


and Reliability (I) 









Production Approval 


Production 


a ee 





hipping 





Oil 








Package Name 


Package name 


Surface mounted 





Inserted 


Type 







Standard 








Shrink 












Standard flat 
package 














Standard 
2-direction 
chip carrier 






Shrink flat 
package 





Standard chip 
carrier 








SEP 


Zi? 


PGA 


PIGGY 
BACK 


SDIP 


S2IP. 


QFP 





sO J 





VSOP 


TSOP 





QF J 


QFN 


Plastic. Co Ceramic 






DUAL 
IN-LINE 
PACKAGE 


SINGLE 
IN-LINE 
PACKAGE 


ZIG-ZAG 
IN-LINE 
PACKAGE 


PIN 
GRID 
ARRAY 


PIGGY 
BACK 


SHRINK 
DUAL 
IN-LINE 
PACKAGE 


SHRINK 
ZIG-ZAG 

IN-LINE 

PACKAGE 
QUAD 
FLAT 
L-LEADED 
PACKAGE 


SMALL 
OUTLINE 

L-LEADED 
PACKAGE 


SMALL 
OUTLINE 

J-LEADED 
PACKAGE 












FLA 
PACKAGE 


SMALL 
OUTLINE 
PACKAGE 


THIN 
SMALL 
OUTLINE 
PACKAGE 


QUAD 
FLAT 
J-LEADED 
PACKAGE 


FLAT 
NON-LEADED 
PACKAGE 

























Package | 





























2.54mm 
(LOOMIL) 





2.54mm 
(100MIL) 





2.54mm 
(100MIL) 

Zig-Zag 

in-line 





2.54mm 
. (LOOMIL) 








C 2.54mm 
(100MIL) 
p 1.778mm 
(70MIL) 








1.778mm 







| Zig-Zag 
in-line 


















1.27mm 
(SOMIL) 


1.27mm 
(50MIL) 











P 0.5mm 
(0.55mm) 















1.27mm 
(50MIL) 








so De ts 















Features 


Matenalt( Lead pitch jLead shape| Lead, pull 










2-direction 







Through 
Hole- 
Lead 







l1-direction’ 









Through 
Hole 
Lead 













1-direction 


























Through | Package 
Hole under 
Lead side 
Through 
Hole 2-direction |: 
Lead eS 
Through . 
Hole 2-direction 
Lead 







Through 








(70MIL) ~ 






















1-direction 


2-direction 


Hole 
Lead 





Gull- 
‘Wing 







J-Lead 2-direction 












2-direction 


Package 
Leadless | under 
side 







































> 





~ 









































Bo 
































Video Processing — 
Color Decoding (Analog) 











Part Number — Function Voltage Package Page 
CXAI213AS _ ~ Chrominance Processor, RGB out OV 48P SDIP 25 
CXAI214P - SECAM, Video in, UV output OV 24P DIP 51 

-CXA1218S/1228S NTSC/PAL, Video in, YUV output 5V 28P SDIP 65 
CXA1385Q — NTSC, Video in, RGB output with BPF & DL 5V 32P QFP 80 
V7021 NTSC/PAL, Video in, RGB output 5V 28P SDIP 99 
Celer Encoding (Analog) 

CXAI145P/M RGB input, NTSC/PAL Video out 5V 24P DIP/SOP 116 
CXA1219/1229P/M — YUV input, NTSC/PAL Video out, 5V 24P DIP/SOP 131 
V7040 RGB input, NTSC/PAL Video out, Superimpose 5V 28P SDIP 142 


Synchrenization/Timing 


CXA1365S _ Sync Separator for CRT OV 28P SDIP 156 | 
CXD1030M NTSC/PAL Sync Generator 5V 28P SOP 167 
CXD1225M | Frequency Synthesizer 5V 14P SOP 176 | 
CXD1229Q NTSC Sync Processor 5V 48P QFP 187 


Analog to Digital Conversion (For more information refer to the Sony Converter Data Book) 


CXA1496AQ 10-bit 20MSPS A/D Converter +5V 48P QFP 195 
CXA1693Q High Speed Sample and Hold A/D Converter +5V 32P QFP 196 
CXA1172AM/AP 6bit 2OMSPS Video A/D Converter 5V 16 SOP/DIP 197 
CXD1176Q | 8bit 2OMSPS Video A/D Converter 5V 32P QFP 198 
CXD1179Q 8bit 35MSPS Video A/D Converter 5V 32P QFP 199 


Digital to Analog Conversion (For more information refer to the Sony Converter Data Book) 


~CXA1I236Q 8bit 5|00MSPS Single Video DAC (ECL input) -4.5V 44P QFP 200 
CXD1178Q 8bit 4OMSPS RGB 3-channel D/A Converter SV 48P QFP 201 


Digital Processing 


CXD2011Q Comb Filter 5V 80P QFP 202 
CXK1202Q Digital Delay Line Memory 5V 32P QFP 213 
CXK1202S Digital Delay Line Memory 5V 28P SDIP 222 
CXK1206M IMbit, 3 port Video Memory 5V 38P SOP 232 
Miscellaneous 

CXA1387S Aperture Corrector | OV 30P SDIP 272 
CXA1451M Video switch with 75ohm driver +5V 16P SOP 290 
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SONY. CXA1213AS 


Y/C/Jungle IC for PAL/NTSC 


Description 


The CXA1213AS is a Y/chroma/jungle signal 
processing IC of PAL, NTSC (4.43MHz, 3.58MHz) 
systems color TVs. 


48pin SDIP (Plastic) 


Features 

e TV system is compatible with PAL,SSECAM, and 
NTSC(4.43MHz,3.58MHz)through combination 
with the CXA1214P. 

eNo adjustment of H,V oscillation frequency by 
count down system. 

@ Built-in 50/60Hz automatic discrimination circuit 





and compulsory mode applicable. e Built-in SHP circuit and OFF applicable. 
@ Built-in 3.58/4.43MHz color sub carrier oscillation e Auto white balance IC CXA10245S compatible. 
frequency automatic discrimination circuit and 
compulsory mode applicable. Applications 
e input prohibition gate function according to fre- Color decoder for PAL/NTSC system 
quency of input vertical synchronization. (Noise 
elimination ability) Structure 
e Black expansion function. (New dynamic picture) Bipolar silicon monolithic IC 


@ High speed blanking function which blanks interval 
of characters. 


Block Diagram 


vou Yu PIC SHARP O,PIC BRT R CLP G CLP B CLP Vee | GND} 


Eickoy | 
| 7 





HROMA 
PHASE (4) ‘ 
KILLAR 


© 


SYNC AFC VCO GND3 HP HD REF HV Vis Vee 3 60/50 GND2 


E90931-HP 





a) 


SONY | oa — GXA1213AS 


Absolute Maximum Ratings (Ta=25°C) 


e Supply voltage Vee 12 V 
e Storage temperature Tage —65 to +150 AC 
e Allowable power dissipation Pp 2.2 Ww 
Recommended Operating Conditions 

e Supply voltage Vec 9 +1 V 
e Operating temperature i —20 to +75 °C 


Pin Configuration | 


Q 
= 
oO 


AFC 


(&) SHARP 
(S) Pic 
(&) COL 
(8) HUE 
(®) BRT 
(8) D.PIC 
(S) ROUT 
(3) GOUT 
(3) BOUT 
(3) GCLP 
(S) RCLP 
(“) BCLP 
() CBLK 
(S) SYNC 
(“) HIN 
(3) vco 
(3) GND3 
HD 


Gad 





CXA1213AS 
C2) TIL B IL 81OMC NI DC1 (1 TSC OC C1 BCI IHZOMZ (VARI) 
SER yr PH ERSRY SSIES ES BERR Ee 
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SON Y CXA1213AS 


Pin Description 


Chroma input pin. Input signal after passing 
chroma B.P.F via capacitor. 


External capacitance pin for ACC control. 
This pin voltage is to be ACC voltage. 


ACC and chroma output pin after passing 
color control circuit. 

Pin voltage varies by SECAM/SECAM. 
AtSECAM: 5.85Vp- 

At SECAM: OV5- 


Phase control voltage input pin for PAL. this 
pin is also applicable to forced killer input. 
killer output and fcc free run adjustment 
mode. 

Vop : Forced fsc free run adjustment 

2 to 8V: Phase control 

GND © : Forced killer input or killer output 


U signal input pin after separating Coyr 
signal at Pin 3 to U and V by using 1H Delay 
Line. 








Bas 5 ee 





SONY 


CXA1213AS 


At 3.58MHz 
output: 5.5V 


AT 4.43MHz) 


output: GND 





=) 


V signal input pin after separating Coyr Ssig- 
nal at Pin 3 to U and V by using 1H Delay 


| Line. 


Lag lead filter pin for APC 


4.43MHz crystal pin for chroma VCO 


Discrimination output pin of VCO oscillation 
frequency. High level(5.5V) at oscillation fre- 
quency 3.58MHz, Low level at oscillation 
frequency 4.43MHz. Also input pin appli- 
cable: Forced 3.58MHz at mode H and 
4.43MHz at mode L. Repeats H and L every 
5 Vertical section at killer mode. 


3.58MHz crystal pin for chroma VCO. 





SONY CXA1213AS 


Vee | 
sade 24K aK 
mer be 
8K 
12K 


At 50Hz: OV 
At 60Hz: 4V 














SECAM/SECAM input pin. Input high voltage 
over 2.7V at SECAM and low voltage under 
0.3V at SECAM. 



















NTSC/PAL input pin. 
Input low voltage under 0.3V at PAL and 
high voltage over 3.0V at NTSC. 














Discrimination output pin of vertical frequen- 
cies 50Hz and 60Hz. Also input pin applica- 
ble: Forced 60Hz mode at Vcc, Forced 50Hz 
mode at GND. 








Input pin for vertical sync separation. Slice 
level is decided by internal constant current 
of 40uA and protection resistance Rp and 
external resistance. Video signal is input at 


2Vp-p. 










Pin to detect slice level to take out V.sync 
peak of sync Separation output is detected at 
this pin. 

Connect Capacitor or Capacitor and Resis- 
tance between GNDs for external fixing. 
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SONY | CXA1213AS 





| No. Symbol! Voltage | Equivalent circuit is , Description. 


7 7 






Generates saw tooth wave for vertical deflec- | 
tion. Use the external capacitance which 
holds a stable temperature characteristics. 










Feedback pin for vertical deflection. 
This is compared to saw tooth wave generat- 
ed at Pin 16 with comparator and obtains. 
almost the same waveform as internal saw 
tooth wave. 














Pin which outputs the difference of compar- 
ison between feedback waveform at Pin 17 
and internal saw tooth wave. 








Power supply pin for vertical drive circuit. 
This supplies a stable 9V voltage. 











Burst gate pulse is output. 
Artificial H.sync is supplied instead of H.sync 
when AFC is not locked like at no signal. and 
it outputs approx. 4s width pulse. 








Pins 21 and 22 are the pins to detect over 
voltage and to make it hold down. This sup- 
plies reference voltage to Pin 21 and high 
voltage detection output to Pin 22. 








Pin to generate the reference current to be 
used at internal-IC. 

Use the external resistance at 27kQ which 
hoids a stable temperature characteristics 
since the reference current is 80A. 
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SONY 


CXA1213AS 




















Pe ee 


Power supply pin for horizontal drive circuit. 
Shunt regulator provided inside and it regu- 
lates to 9V. Since the current flowed into is 
approx. 15mA.the Rg value is obtained by 
the following formula when +8 is +115V. 


ote) ee 
Re=““te— 4 =7.07 + 6.8k0 


FBP input pin and inputs it via capacitor. 


Horizontal drive output pin and open col- 
lector output. Drive pulse width is 24s con- 
stant. 


Horizontal drive GND pin. 


Connect ceramic oscillator for 32f, VCO and 
dumping resistance. CSB500F2 for ceramic 
oscillator and 470Q for dumping resistance 
are recommended. 


Pin that connects AFC loop filter. 


SONY | | GXA1213AS 






| No. | Symbol | Voltage Equivalent circuit .._ Description 





Input pin for H.sync separator. The form of 
| Circuit is the same as V.sync separator, how- 
| ever,set the slice level lower and time con- 

stant shorter than V.sync Separator when H. 

sync separator. 


Outputs sync pulled out in H.sync Separator 
circuit. 


C BLK output pin and BLK signal input pin. 
BLK input is ON: over 2.5V at H. 

OFF: under 0.3V at L 
Input in emitter follower circuit at input pin. 


External Capacitor pin for B-Y signal color 
clamp. Also B-Y signal input pin of SECAM. 


External Capacitor pin for R-Y signal color 
Clamp. Also R-Y signal input pin of SECAM. 
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~ CXA1213AS 


External Capacitor pin for G-Y signal color 
clamp. 


B signal output pin. 


G signal output pin. 


R signal output pin. 


External Resistance and Capacitor pin for 
black peak hold of New Dynamic Picture. 
Connect this pin to GND at 10kQ when you 
want New Dynamic Picture OFF. 





SONY a 7 . : CXA1213AS 





| No. | Symbol | -Voltage Equivalent circuit = | Description 


Bright control voltage input pin. 
It is applicable for interface to auto white 
i balance IC when BRT pin is to be V¢c. 


| HUE control voltage input pin for NTSC. 


1147 36K 


_'Color control voltage input pin. 


Picture control voltage input pin. 


Sharpness contro! voltage input pin. The 
_| Sharpness circuit in IC dose not go through 
when this pin is connected to Voc. 








a, eee 





SONY CXA1213AS 


[se [ Simo [ Votage[Eaunatont cre 


< UA anal SER OT "OIC system) 
enoi_| OV) LGN pin (V7 system 










Y signal input pin. 1Vp-p input. (Typ.) 
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Electrical Characteristics (Ta=25°C V.- =9V See Electrical Characteristics Test Circuit) 


' Saas . SW conditions Bias conditions (V) |input C| Test ore ; 
em m a etails of measuremen 
sumption 


Input SIG2 to Input A. 
Test DC at Pin 37 























black level 
DC (B) 





Pin 37 waveform 





black level 
DC (B) 
; BRT MIN 

black level 
DC (B) 






















Vex .V em . Vv of ue 





Input SIG3 to Input A. Test DC value at 
Pin 37 on 3 SW conditions. The for- 
mula V,-Veagc is applied for the Specifi- 
cations Vepc.VppHax: ‘Pin 37 

and Vepmun- -waveform 


















Input SIG4 to Input B. 
Test DC value at Pin 37 on 3SW condi- 
tions. 

The formula V,-Vagc is applied for the 
specifications Vecgo.Vcxg0,2Nd Vonpo- 


THE 





ANOS 





SVE IZIWXD 





Sa STSTa ees aos 
Item une eae 
Detection 
11 


axis at PAL 
(B axis) 
















Detection 
axis at PAL 
(R axis) 


Detection 
axis at PAL 
(G axis) 


Gain ratio 


(R/B) 


KILLER 
POINT 


Gain ratio 


15) (G/B) 


oe eee eile RO 


nk C aa Details of measurement 
aa 


Input the signal as shown in Diagram 1 
to Input B. R,G,and B outputs V, are 
taken as V,,V.,and V, respectively. At 
this time vary input signal from O° to 
360° and test maximum value Vamay: 
Vomax,And Vemax Of Vp,Vg,and Vx. 
Phase angles of each output at maxi- 
mum value are taken as dap’, dap and 
dcop respectively.(Get maximum value 
at each output.) At this time the follow- 
ing formulas are applied. 

Pap=dpp. 

Oep=Pre — Ppp 

Pop=dop — bpp. 




















98 ideg 


And also, 
(R/B)P =Vamax/Vemax 
(G/B)P =Vomax/Vemax- 


135° 225° 


(Signal variable form 0° to 360° to 
phase of burst signal.) 


- cco 










Diagram 1 Input signal 0.24 | 0.28 | 0.33 


7 a 


tsc=4_433619MHz 












Diagram 2 RGB each output signal 


Attennate SIG4 less then 300mVpp 
and test amplitude of SIG4 when color 
killer operates. the following formula is 


hc applied for Dx,,, when the value the is 


taken as V,. 20 log 3, 


ANOS 


SVETSTYXO 


g| APC pullin 
se ) 


Unit 


17; 4.43 fy 
g| APC ull-in 
Bh 4) i AF cpy 


STSTET ene eyo Weihas imal | Bias conditions (V) | conditions | Bias conditions (V) | BG Cc Ren 
Details of measurement Typ. 
STSTaT Sees ais 1 | /E2 | [E34 | ea Ren 


Since APC circuit does not operate 
when Pin 4 is connected to 9V, the 
carrier frequency of SIG4 is varied and | — 220 
the frequency FP when the demodula- “+P 
tion waveform occurs at Pin 37 is to be 
free run frequency. Then formula 
AF, =F, —4433619Hz applies. _ 
The APC circuit operates when Pin 4 is 
Pin ot opened and vary the subcarrier fre. Soe eten 
quency as the killer circuit is operating. 
The frequency when demodulation 
waveform occurs at Pin37 is to be 
pull-in range frequency. Then the fol- 
lowing formulas are applied. 
AF cup=(f, —Fp) (when fy is fy >F,) 
AF cpp =(fx —Fp) (when fy is fy <Fp) 
The contents of test are the same as 
SIG5 


—870;-—550 
the Items 10 to 15,however,the signal 




















Detection 





axis at NTSC 










(B axis) 


NO 
WwW 
> 
— 
Ee o 
7 nN 
jo) 






input to Input B is as diagram below. 







Detection 
axis at NTSC 


O 
Ww 


99 | 105 jdeg 





20 

21 

(R axis) 
Detection 

22| axis at NTSC 


(G axis) 


Gain ratio 
Gain ratio 
(G/B) _—| 9/8) 


| HUE charac- 
il wenstics 1 
g| HUE charac- 
Ol teristics 2 


> 
e e mal 
a loo] (oe) 
z z jew} 
} 





fsc=3.579545MHz 


( * Signal variable from 0° to 360° to 
phase of burst signal.) 






NO 
P-4 





ho 
z 





The contents of test are the same as 
the Items 10 to 15. Input signal is 
shown in the right diagram. 


r 
(Sub carrier ena HA 


is to be free run frequency F,,.) 











deg 


Panmin 


rane 
io} 
z 
= 
> 
rad 
eo et tt tH 
GW 
fo 
ee | 
| 
—_ 
oo 
[S 
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ATT 


Bias | Bias conditions (V) | eee ir C ane 





Symbol Details of measurement 


| contents of test are the same as 
the same as Items 17 to 19. 






“Fie run ee cy 






(When fx is oes 






(when fx is fx<F,) 






Test voltage at Pin 25 when current 
15mA is flowed into Pin 25. 


x 












Test the current flows into Pin 19 


Test the voltages V,,,,Vy,,and V,, at 
Pin 17 after 9.5fH',160,5fH',and 311. 
SfH’ from Voync pulse rising. 








Level (M) 1 
34} Level (L) 1 













Test each level,Vs,o4 and V<)<,,and 
pulse width t,,, from GND of Pin 32 
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pulse width 
HBLK level 

(H) VuBLH 
HBLK level 

(L) : Vapi 
Harx pulse | t 
width neue 
Vax pulse t 

width 1 wave 


tacp 
Vuowp1 


2[3[4[5]6]7 [8 foipozlen [e2|ea]ea]es 





Input C 
conditions 


Test 
point 


Details of measurement 


Test each level,Vac:.Vecy,and pulse 
width tg,, from GND of Pin 20 output. 







Pin 20 output 
waveform 
~ SND 









too 1 H 

—~ oma—$§ tei e)———+ 
i ey taree ' 
Litas 





Pin 33 Output 
waveform 







Test each level from GND of Pin33 
output waveform and pulse width. 
Input SIG1 or SIGS to Input C when 
tack; and tai, are tested. 









Pin 20 output waveform that tests the 
time difference tg,p at this point. 


Test the time difference 
tacp at this point 
i Input C waveform 


m4 | Pin 20 output 
waveform 

* Raise the voltage of E5 from 5.6V 

subsequently and test offset voltage 


from 5.6V of E5 when HD pulse of Pin 
27 stops. 

















_ N 
00 N 


oe 
>) 
Oo 


Typ. 


> 

(a) 
oO 
os 


Ww 


3.9 


NO 
N 
nN 
fon) 


roy 
" 
~“ 


1.76 


Max. 


Cc 
2. 
- 


us 





& 
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& 
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ANOS 





Horizontal 
pull-in 
range 1 










wn 
= 





Horizontal 
pull-in 
range 2 





= 
i) 






F 


< 


1 


SW conditions Bias conditions (V) 


2[3[4[s [6 [7 [8 froijioe|es [eo [es ee 













Input C 


conditions 


SIG9 


Details of measurement 
point 


Confirm the output waveform Pin 37 
agrees with f,=16.075kHz and f,,= 
15.175kHz of SIG8 and SIG9 which are 
input to Input C. This range is to be 
pull-in range. 





Pin 37 
Input C 





Pullin frequency range which varies V 
frequency and synchronizes from asyn- 
chronism. 

% Howeverlet f,,=15.625kHz. 
(Compulsion 50Hz mode) 





Pin 37 
Input C 






Pull-in frequency range which varies V 
frequency and synchronizes from asyn- 
chronism. 

*% However, let f,,=15.625kHz 
(Compulsion 60Hz mode) 
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Electrical Characteristics Test Circuit 


















c18 R10 
0.047, 510 C19 
1000p 
GND. GNO GND GND ‘ RE 
GND GND GND cs 680k 
2.2 
a fp 
<] Z| 2 s]e | 10k 
YG ed 
aq boc o boo 
(4) at $5 $3 
ONO NO OND | eho 
GND GNO 
> 
i |e [elele] el =f 
< 
INPUT A C4 
an eee ages 
A yo oO OF Gg oO Yop Qg 
olh6€UbdilclhCU a/b ¢ 
$6 4 
s cy | cis) cis 


Ov lp O. tp, O. ly, 


INPUT B 





d000l ld 
Aip'O 240 


GNO 





GND GND 





NPN 
GNO PULSE 
DELAY 

R 


x 
4.7k+ oO og2 








E4 
3v 


4001 OY 








GNO 





42¢p00°0 9 
#280°0 









GND GNO GND GNO GND GND GND GND GND 
D 
GND GND GND 
reo 
+L 1 C500KH2 2 
2 oO 
—_ [o) » 
a N Rie E3 fo ° (4) 11 
b 2470 Sv 3 = v1 
~ fo) = * 
x = GND 
. GND 
GND 
C27 
1005 
GNO 
5 .6V TES 27k 
GND ’ 
GND GND GND 
C26 
100p 
C24 820 a] 
c23 
C25 
Onln 0.01, GNO 
R13 18k R19 
c 10 
10004/50 GND 
R12 8. 2k GND 
R16 
51 
GND 
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Input Signal 


SIG] 0.6V PAL Voync available 
fy =15.625kHz 

$162 0.3V PAL Veync available 
fy =15.625kHz 


S163 0.7V 
| oy PAL Veync available 
: f,, = 15.625kHz 
135° o~360 225° 
S1G4 PAL Voync available 
f= 15.625kHz 
Burst Burst (Camer frequency f=4.433619MHz,phase variation applicable) 


l cycle 1/2 f, 


NTSC V available 

S!G5 sync 

| | | | ee f,,=15.734kHz 

S166 0, 285V NTSC Veyne available 
fy =15.734kHz 


180° O~ 360 180° O0~360 


S167 300mV p—p NTSC Veyn¢ avaiable 
fy=15.734kHz 


(Camer frequency f=3.579545MHz, phase variation applicable) 
Pan | | | | fo. fy’ =(15.625+0.45) kHz 
(Veync available) . 


fy’ =(15.625—0.45) kHz 
(Veyne available) 


S169 | | : oe 
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Operation Description 
(1) Luminance signal system 


(i) SHP circuit 
The luminance signal that is input from Pin 46 is emphasized around 3. 0 MHz of luminance signal by 
SHP circuit. Connect Pin 45 to Vcc so that SHP circuit gets OFF when it is not necessary. 


(ii) BLK MUTE circuit 
Connecting Pin 41 to Vcc replaces BLK section to black level and connection with auto white balance 
IC (CXA1024S) applicable. 


(iii) Fast BLK circuit 
Inputting the character signal etc. to CBLK pin makes the function that attenuates the character signal 
part of video signals available. 


(iv) New Dynamic Picture circuit 
The function to expand black operates in the signals under 50IRE of input signal. Connecting Pin 40 
at around 10kQ resistance makes the function cancelled. 


(2) Chroma system 


(i) ACC circuit 
Detects the burst signal (that is demodulated by average level detection) by ACC DET and applies 
return to ACC amplifier according to the detection output to keep the demodulated burst level always 
stable. | : 


(ii) APC circuit , 
The input chroma component from Pin 1 composes B-Y signal and R-Y signal by detecting to the 
external crystal at Pin 8 (3.58MHz) or Pin 10 (4.43MHz), which are output of VCO by APC circuit, after 
it is amplified via ACC and color amplifiers. 


(iii) Matrix 
Composes G-Y signal by mixing B-Y and R-Y seis Then,outputs at R,G,and B orignal signal by these 
signals and the luminance signal Y. 


(iv) ID correction 
PAL system is sent after R-Y (V) component of the sygnal gets inverted every 1H. Due to this reason, 
the demodulation axis also needs to be inverted every 1H. The R-Y axis is inverted every 1H synchronizing 
with HP in this IC, however, the flip-flop corrects it if it is wrong according to R-Y burst detection output. 


(v) SECAM system applicable (Combined with the CXA1214P) 
The combination with the CXA1214P enables the SECAM signal demodulated. (See Application Circuit 
2) Inputting the direct voltage of H level (over 2.5V) and R-Y and B-Y signals, which SECAM signal is 
demodulated to R CLP (Pin 35) and B CLP (Pin 34) via direct capacitor make the original signals R, G, 
and B output. 
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(3) Jungle system 

The count down system is adopted. by the 32f,, ceramic oscillator. 

Due to these reason, no adjustment of H and V free run frequency is realized and the number of pins and 
external parts get lesser. 

The horizontal synchronization cicuit adopts double loops. The input, VCO frequency and phase are 
combined and the HD pulse is generated in the first loop and the phase with FBP of deflection is combined 
in the second loop. 

The burst gate pulse is generated synchronizing with the input horizontal sync, however this generates 
a artifical pulse at no signal with a artifical horizontal sync from the horizontal count down circuit. 

The vertical synchronization circuit varies the width of input prohibition gate according to input fre- 
quency and shortens the section that vertical sync passes throngh to improve the elimination capacity of 
the noises going into vertical sync. (See Diagram of (i ) Vertical Synchronization Prohibition Gate) 

At the same time, the elminated capacity of the noises are furthermore improved since the peak hold 
circuit is adopted at vertical sync separation circuit. 

The auto discrimination circuit is built in when Switching 50 or 60Hz. 


(i) Vertical synchronization prohibition gate 


V pullin range 


STATE] STATE2 STATE3 STATE4 
215 ; 293.5 309.5 315.5 372 count 
(215) (245.5) (259.5) (265.5) (322) 


{ 

] 

STATE) Input prohibition V pullin range | 
| 


STATE2 Input prohibition 'V puil-in range 


STATES ‘Input prohibition | V pulkin range 


STATES ‘Input prohibition V puil-in range 


*% 1 count: 64us 
( ) shows the value in compulsory NTSC mode, 
however, let 1 count be 64s 


| 
| 
| 
1 
J 
| 
! 
| 
I 
| 
| 
| 
| 


Diagram 1. Vertical pull-in range 


This is synchronized in state 1 to 4 by vertical sync wavelength. The vertical pull-in range is composed 
as Diagram 1. Throngh this,the noise is eliminated as providing the input prohibition gate severely not 
to discriminate the non-continuous noise pulse besides vertical sync. (ex. VHS noise). 
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(ii) 50/60Hz Discrimination Operation 


241.5 242.5 276 275.5 295.5 297 337.5 339 
1 
I 
t j 
{ 





60Hz 


i 
| 
| 
| 
| 
| 
| 
i 
| 


50H2 





50/60Hz discrimiration 


| hysteresis 


! 
| 
| 
' 
1 
| 
4 
i 
| 
! 
{ 
I 
| 
| 
1 
| 
' 
! 
{ 
I 
j 
t 
| 
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! 
| 
I 
! 
I 
| 
i 
I 
i} 
l 
{ 







Non-discrimination range 


The count number is 64us by a count (=1/fu) 


Diagram 2. 50/60Hz Discrimination Range 


This IC automatically discriminates the discrimination of 50Hz and 60Hz from the input vertical sync. The 
50Hz has priority when the power supply is on and discriminates as in Diagram 2 by vertical sync wavelength. 
The discrimination output pin is Pin 13 ,and outputs as 60Hz mode H and 50Hz mode L. 


For example, this discriminates as 60Hz mode when the input signal is from 242.5 to 295.5 counts and 50Hz 
mode when the input signal is from 275.5 to 337.5 counts. And the hysteresis is provided between the count 
from 275.5 to 295.5. No discrimination occurs besides those so that the discrimination output of former state 
is held. | Pa | 


The mark ZZ ,which is a discrimination error occurs due to like an error of vertical sync separation circuit in 
this IC, is a state that discriminates as either 50Hz or 60Hz. , 
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Application Circuit 1 PAL/3.58NTSC/4.43NTSC System 
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+9V 


YCM2 


Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 
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Application Circuit 2 PAL/SECAM/3.58NTSC/4.43NTSC | 
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Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 


any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 
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B OUT DC level (Vp) 


New Dynamic Picture |/O Characteristics 


B OUT (Vp-p) 


B OUT (dB) 


Bright Control Characteristics 














Bright control voltage (Vp) 
Fig. 1 
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Input Level (Vp-p) 
Fig. 3 


ACC Characteristics 

















Burst level (dB) 
Fig. 5 


B OUT (Vp-p) 


B OUT (Vp-p) 


B OUT (dB) 
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Picture Control Characteristics 
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Picture control voltage (Voc) 


Fig. 2 


Color Control Characteristics 
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PIC MAX (6V) 












‘PICCENT (3V) 


Input Cy | 
Burst 300mV 
| Seer 600mV 












Color control voltage (Vpc) 
Fig. 4 


Y. Signal Frequency Characteristics 
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Frequency (Hz) 
Fig. 6 
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HUE Control Characteristics 
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Pin voltage at pin 42 
Fig. 7 


Notes or Operation 
(1) Recommend adjusting the free run frequency to 4.43361 9MHz and 3.579545MHz by using the trimmer 


capacitor. 
(2) The HUE characteristics 1 and 2 are tested at HUE pin voltage 8V and 2V. The HUE center is about 


6.0V. | | 
(3) Adjust the detection axis of PAL mode B output to Odeg by contorolling Pin 4 (PHASE). 


(4) Input the signal to Pin 33 in the emitter follower type when the high speed blanking function used. 


Package Outline © Unit: mm — 
48pin SDIP (Plastic) 600mil 5.1g 
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SECAM Color Decoder 


Description 
The CXA1214P is a color signal processing !C for 

SECAM color television system. The IC has an ID 24pin DIP (Plastic) 

determination circuit as well as the video processing 

circuits required for processing of color signals. 








Features 

@ Combined use of the CXA1214P and CXA12135S 
makes it possible to configure a system compati- 
ble with all three systems, PAL, SECAM and NTSC. 

e@ Has a self-contained automatic ID determination 
circuit. 














Structure 
Applications Bipolar silicon monolithic IC 
e Color television 
@e SECAM color decoder 


Block Diagram 






DL IN 


tr 
=m =) = 
— oO Lu 

Lu Qa 
Q Q (an) _ 
ao (ea) fea) © 
cao @ 
© 
0 COLOR 
B-YDEM i O CONTROL 7 
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Pin Configuration 


BELL 2 
BELL | 
Vec 2 
RDIN 

RD OUT | 
RD OUT 2 
RDEEM 
COL 

PIC 

RY OUT 
BY OUT 


HP 


Operating Condition 





e Supply voltage 


Voc 8.5 to 9.5 


Absolute Maximum Ratings(Ta= 25°C) 


e Supply voltage Vee: Vece 7 

e Operating temperature Ler —20 to +75 
e Storage temperature T stg —55 to +125 
‘e Allowable power dissipation Py 1.3 


50 


~ CXA1214P 


DL IN 
GND 

DL OUT 2 
DL OUT 1 
Vec | 
BD IN 
BD OUT 1 
BDEEM 

C SEC 
CID 

SEC 


BG 


Sook 


SONY: 


Pin Description 





RDOUT1 


CXA1214P 


Description 





Chrominance signal bias pin. 














SECAM Chrominance signal input pin. 


Stabilized power supply decoupling pin. Con- 
nected to Pin 20, it allows supply of current 
(15mA standard) from outside. 





Use this pin to connect the R-Y discriminator. 
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The FM demodulator input pin. 


\ 
SON Ye -€XA1214P 


Pin ; a = 


RDOUT2 ; FM demodulator bias pin. 


VcCce 


Use this pin to connect the de-emphasis 
capacitor. 


Color control pin. 


Picture control pin. 


R-Y signal output pin. 
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Pin 


Equivalent circuit 


CXA1214P 


Description 





Voltage 
ot 


B-Y signal output pin. 











Flyback pulse input pin. Input positive 3Vp-p 
flyback pulse via a capacitor. 





























Burst gate pulse input pin. 
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SECAM/SECAM output pin. Forced ground- 
ing of this pin creates the forced SECAM 
mode. 


Use this pin to connect the ID sample hold 
capacitor. 


SON Ys CXA1214P 


a Pin Aid apne: 











Time constant pin for identification of 


ooee SECAM. 


Use this pin to connect the de-emphasis 
capacitor. 









BDEEM 


| - - 
i ‘ 


y Connected to Pin 3, this pin allows supply of 
aie current (15mA Typ.) from outside. | 


DLOUT1 --|R Use this pin to input 1H delayed signal. 


The FM demodulator input pin. 


Use this pin to connect the B-Y discriminator. 
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Pin 


Voltage 


CXA1214P 


Equivalent circuit Description 





DLOUT2 


4 





Delay line bias pin. 




















Electrical Characteristics 


Regulator 
voltage 1 V..=8 





Regulator 
voltage 2 V-~-=9V 











Delay line bias pin. 





SW Bias 


condition | condition Condition 


Voltage at Pin 3 tested. 





Voltage at Pin 3 tested. 





Regulator 
| voltage difference 1 


Difference between measurements 
of test No. 1 and 2. 





DEM difference R-Y 





DEM difference B-Y 


Output amplitude 1 
R-Y 








Input signal : SG1, SG2 
SW1 : OFF Difference in output DC level at Pin 
SW2 : OFF ‘ ies When signal 4 is input 


SW3 : OFF — ——+ eee 7 

i. When signal 3 is input 
Input signal : SG1, SG2 
Difference in output DC level at Pin 
‘Be 

















a: aie 


Input signal : SG3 
p-p value of output at Pin 10 tested. 

















yy oS 


SON Ys 


CXA1214P 


SW Bias ee ; 
[tee fl Sn [tin] emotes 


Input signal : SG3 
VB1 | | 
0 
































Output amplitude 1 
B-Y 


Output amplitude ratio of above- 
mentioned Pins 6 and 7. 





Output amplitude 
ratio R-Y/B-Y 






Input signal : SG1 
Noise in BLK section of output at 
Pin 11 tested. 














HBLK noise R-Y 





co on Seen nn 
Le VNR 


p-p value of output at Pin 11 tested. 
VNR oa 10 [MVims 
- -|- | 7 
0.15 |0.303| 0.43 | mS,, 

when normal output is restored at 


| 0.15 }0.291} 0.43 | mS,, 
Pin 10. 


Input signal : SG5, SG6 
Output level at Pin 11 tested. 
Input 
ie VIR : 
Deem characteristic 
R-Y footie eee Se eee 2.71|—1.71)—0.70 
= VaR 
DER2=20log VR (dB) 
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Input signal : SG1 

Noise in BLK section of output at 
Pin 10 tested. 

HBLK noise B-Y 
ead = a 





Time from when abnormal pulse is 
forced into input signal (SG4HP) to 
when normal output is restored at 
Pin 11. 


LUA ps 


cE 1D reset 


Abnormal H pulse. 















ID reset R-Y 






Time from when abnormal pulse is 
forced into input signal (SG4HP) to 





ID reset B-Y 
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SW Bias ; 
No Item Symbol Seadicnn | Ganditien Condition Min. | Typ. | Max. | Unit 


Input signal: SG5, SG6 
Difference in output level at Pin 11 
tested. 





SW1 : ON 
SW2 : OFF 
SW3 : ON 


Deem characteristic 
R-Y 50kHz 





DER3=20log VaR (dB) 


ViR 
Input signal: SG5, SG6 


Difference in output level at Pin 10 
tested. 











Input 


Deem characteristic SW1 : OFF SG5 


SW2 : OFF 
B-Y 100kHz SW3 - OFF 

















DEB2=20log oe (dB) 
1 


Input signal: SG5, SG6 
Difference in output level at Pin 10 
tested. 








SW1 : ON 


Deem characteristic 
SW2 : OFF ; —5,.71)-—4.71 
B-Y 500kHz SW3 : ON se 








V;B 


DEB3=20log V.B (dB) 
1 











Input signal: SG3 

SW1 : OFF Input signal reduced to find the 
Killer Point SW2 : OFF point where the Killer is caused to 
SW3 : OFF be ON. (Voltage at Pin 14---0.2V or 


less). 
SW1 : OFF 


Input signal: SG3 
Killer drive SW2 : OFF Voltage at Pin 14 tested when input 
SW3 : OFF signal is reduced to 65dB. ail 
































‘| Regulator voltage Difference from testing 2 tested in 
difference 2 voltage at Pin 3. 
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Electrical Characteristics Test Circuit 


270 
E1 


8.24 390 390 8.2, 


O2 40 390 
E4 
dt 
0.022 
| 20 5 | 


O Sw2 





#2 


(BG). 


O.O0lp 


0.1 


| 
Pes / [is0° 
BELL gee E2=3V} £3=3V 
T FILTER 1 


180 
INPUT SIGNAL) > 


O O 
_ 150P R-Y  B-Y 


gi 


FLY BACK PULSE 
(HP ) 


Sp OO. lp 


BURST GATE PULSE 


“ANOS 


dv IZIVXO 


SON Ys 


Input signal 


#1 HP: 


m2 BG: 


9614562 


S63: 


SG4: 


SG5: 


SG6: 











T.VpseCs asec 


2Z00mVP—P 


for=4.406MH2 fos =4,25MHz 
28.5ysec 
280K for +280K fos + 230K fos -230K 
fos 








® SG2: 
15mVp-p 






200mVP—Pp 





for f on — . 


for + 100K fos + 100K fos -100K 
hes 


200mVp—p 


f on for +280K 


200mVP—-P 


f or for - 100K 


FM wave 2 


FM wave 1 


for 


Center frequency: fo=fox 
Maximum frequency deviation: Af=100kHz 
Modulation frequency: P=100kHz 


Center frequency: fo=fos 


Modulation frequency: P=100kHz 
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Maximum frequency deviation: Af=100kHz 
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Operation 

SECAM color signal is input from Pin 2 via the bell filter. 

The signal is passed through the limiter from which it is directly routed to the permutator and is also output 
to Pin 24. 

The signal output from Pin 24 passes through the 1H delay line and is re-input from Pin 21 and it is sent 
through the limiter to the permutator. 

In response to a switching pulse from the determination system, the permutator sends either the signal 
directly input from the bell filter or the signal input via the 1H delay line to the R-Y or B-Y FM detector. 

The color signals passed through the FM detectors are output through the respective de-emphasis circuits 
and color control circuits to Pins 10 (R-Y output) and 11 (B-Y output). 

The determination system monitors the outputs from the FM detectors to check whether the permutator is 
correctly switching the signals, and provides controls to make sure that the permutator correctly switches the 
signals. When no SECAM signal is input, the forced killer is activated to block output of R-Y and B-Y signals. 
In addition, the output at Pin 14 is caused to be “Low”’. 


Application Circult 


BURST GATE PULSE 
(8G) 


FLY BACK PULSE 
(HP) 





ee oe 


SONY; CXA1214P 


Adjustment procedure 
Input SECAM color bar signal to Pin 2 via the bell filter. Adjust coil Ll so that the video section black level 


and BLK level will be in alignment in the output at Pin 10. 
Similarly, adjust coil L2 so that the black level and BLK level will be in alignment in the output at Pin 11. 


Example of characteristics 


Color Control Characteristics (When color bar is input) 





4c ae a Gd 











B-Y output amplitude (Vp-p) 























Color control voltage (V) 
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Package Outline Unit: mm 


24pin DIP (Plastic) 400mil 2.0g 





DIP-24P-01 
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NTSC/PAL Decoder 


Description Package Outline Unit: mm 

CXA1218S and CXA1228S are decoder ICs used to 
convert composite video signals into color difference 
signals. They have signal outputs, such as composite 
sync, burst flag, subcarrier, and alternate signal 
outputs, necessary, for image processing. CXA1228S 
operates in both NTSC and PAL modes. 

Ratio is R-Y: B-Y = 1.4: 1.0 for CXA1218S 

R-Y : B-Y 1 =: 1.27 for CXA1228S 


28 pin SDIP (Plastic) 





I 


Features 

e Single supply operation 5V 

e Low power consumption (85 mW Typ.) 

e Compatible with both NTSC and PAL modes 

e Provides composite sync, burst flag, subcarrier, and 
line alternate signal output 





Function 

Synchronous separation, compostie sync output, SDIP-28P-01 
burst flag output, ACC, ACK, APC, demodulator, DL 
amplifier, PAL ID, HUE control. 





Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings (Ta=25°C) 


e Supply voltage Vcc 10 V 
e Operating temperature Topr -—20 to +75 °C 
e Storage temperature Tstg -55 to +150 °C 
e Allowable power dissipation Po 250 mW 


Recommended Operating Condition 


e Supply voltage Vcc 5 0.25 V 


I+ 
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Block Diagram and Pin Configuration 


GND 2 SC OUT 


GND 3 
R-Y oUT 
vxo 1 
B-Y OUT 
VxO 2 
Y OUT 
HUE ADJ 
DLA IN 
APC TC 
DLA BIAS 
CHROMA Veco 3 
Vec 2 
ALT PLS OUT 
CHROMA 
ADJ 
CHROMA VRS) 
IN 
Acc TC TP ADJ 
ACK TC 
TC 2 
BF OUT 
VIDEO 
IN 
SYNC OUT 
TC 1 GND 1 





S21G6.62 
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Pin Description 





ov | | GND pin of Y AMP and SYNC SEP. 


Composite Sync output pin (TTL level) 


Burst flag output pin (TTL level) 


ACK (Auto Color killer) time constant pin 


Burst flag positional adjusting pin 

By changing the current from this pin burst 
flag position adjustment to to (BF) =5.6 us 
can be performed. 


Line alternate pulse output pin 
NTSC mode; L 
PAL mode_; Alternate H and L every IH. 


APC (Auto Phase Control) time constant and 
fo adjusting pin . 

By varying the DC voltage to be applied to 
this pin, free running frequency of VXO 
adjustment can be performed. 











*Note) External apply voltage. 


2467 
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Us 


Vee3 HUE adjusting pin 
10 | HUE ADJ 


By applying voltage 0 to 5V to this pin, HUE 
adjustment at over +30° can be performed. 
11 | VXO 2 oy 
Typ. 
VXO 1 


Ground with a capacitor at PAL mode. 
Sub carrier output pin 
14 | SC OUT Hi 
Typ. | 


| R-Y output pin | 
B-Y output pin 


DL amplifier Input pin 
Ground at NTSC mode. 
Connect with IHDL output during PAL mode. 













X’ tal oscillation pin 


X’ tal oscillation pin 









*Note) External apply voltage. 
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NTSC/PAL mode switching and DL amplifier 
gain adjusting pin. 
20 | DLABIAS 
21 | CHROMA 
OUT 


NTSC/PAL mode selection and DL amplifier 
3.7V 
Typ. 













Vec2 


= . 
25pA 
10K 
asia bs 
ain 
4) 25a 
ve GND2 














gain adjustment in PAL mode are effected 

through application of voltage to this pin. 
V20 < 0.8V ; NTSC mode 
2.0V <V20<2.8V ; PAL mode 

Variable range over +3dB 






















Chroma output pin 
Connect to Vcc 2 at NTSC mode. 
Connect to IHDL input at PAL mode. 

















Supply pin of demodulator and Y/C mixer. 


Chroma amplifier gain adjusting pin 
Chroma amplifier adjustment can be per- 
formed by applying volage to this pin. 
V23 < 0.8V ; B/W (Free run) mode 
2.0V < V23<3.2V_ ; Color mode. 
Variable range —20 to OdB. 





CHROMA 2.5V 
ADJ Typ. 


2 CHROMA 2.3V 
Typ. 
ACC TC 


*Note) External apply voltage. 


















Chroma signal input pin 
Typical input level is burst amplitude 
143mVp-p. 





Zz 








22 
23 
4 
ACC (Auto Color Control) time constant pin 

25 
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Veet 
27 | VIDEO IN 2.7 
Typ. 
OOpA 
GNO1 


= IOs 


Pedestal clamp time constant pin 


Video signal (luminance + sync signal) input 


pin 
Standard input level is 0.36 Vp-p. 


Feed back clamp time constant pin for SYNC 
SEP. | 
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Electrical Characteristics (See the Electrical a Test Circuit.) 
= 25°C, Vcc = v 


Inpu 


Consumption current 1 | tect ae mA 
Consumption current 2 Icc2 Soma Npubne sane! | 22 [5.48 7.24 10.65| mA 
Consumption current 3 Icc3 Een mode | 8 [3.13 ]4.13]6.07| ma | 


Video amplifier voltage gain Vac=0.1Vp-p f=100kHz 
Vow |Voc=0.125V 10 | 41 
He (12.5) |(1 
Refer to test method detail-1 ae a aa 
Video amplifier frequency (ey Input frequency of -3dB with | , 50 MH 
characteristics ™ | 400kHz output taken as OdB 
Video amplifier maximum Wore Vac=0.32Vp-p f=100kHz 
output ™ | Vpc=0.16V 


Demodulation output DC Eor-y) 
voltage nee 
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Chroma input no signal 
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Video output pedestal voltage Eo 


Color difference demodula- Eoir-y) 
tion output voltage Refer to test method detail-2 3 |5/7 
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Demodulating output residual 
carrier 
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Chroma input no signal 
3.58MHz component 


ACC characteristics 1 _ Voc (Vin=—20dB) 
ACC1 |ACC1 Voc (Vin=0dB) 3 


_ Voc(Vin= +6dB) — 

ACC2 |ACC2 = “Voc(Vin=0dB) ~ [3 7 

Chroma input level during 3 \5 
/7 

color killer operation 
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ACC characteristics 2 
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lor killer level 
Color killer leve LAA 
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APC pulling range ——foetete oe 6/8 +300 Wea 
| von eat | 
joa [os [oe [as 
_ A 7 RS SCT ON 
— ea feet Pf oa ty 
ee ei er 
Blanking pulse width 9.0, 10.0 }11.0 
Sub carrier output voltage 2 5/7 4 | 400 | 500 E eee 
paren Pt fon 


Note) The values in the parentheses are for CXA1228S. 
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Synchronous Timing Chart 


H 
Synchronizing 





Input signal 
SYNC 
OUT 
tD(BF) tWwiBF) 

BF 

OUT 

t W (BLK) 

BLK 

PLS 


V 
| Synchronizing 


Odd ty 
Even | | ! | | 1 | | | | | 1 | | | || | 1 | 1 1 Uf 
Odd | | 1 I I 1 | ‘ | | 
BF 
OUT | eae 
Even | | | I i l | | 
BLK\ Odd | | | | | | LU a L U UW U U 





SYNC 
OUT 


PLS 

en UYU U Uo UU U uU U U U UO US 

PAL | | 

SYNC 
OUT tae 

Odd | l! I | | | || 1 1 
BF | 
OUT 

Even I | | | 1 | - I l ! 

odd | | LY || L LI | || || || ao LI 
BLK | 
PLS 


Even || | | | | | | | | | . | | : | e | | L| 
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Electrica! Characteristics Test Circuit 


Rg=!K 
390 


8.2 
SIG 4 to 8 oo e = 
390 


CHROMA DLA 
ADJ ADJ 





Oo Y OUT 
o B-Y OUT 
O R-Y OUT 


Rg =iK 


: 


Oo SC OUT 


4.43MHz 
3.58MHz 


15K 


SYNC BF ALT 
OUT OUT PLS eee al 
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SONY. 
Input signal 


V SIG 1 


SIG 2 


SIG 3 


C SIG 4 


SIG 5 


SIG 6 


SIG 7 


SIG 8 


CXA1218S/CXA1228S 





3.579545 MHz 
143 mVp-p 


Sine wave 


Frequency 
Amplitude 





Amplitude 143 320 451 422 422 451 320 mVp-p 

Phase 180 168 284 241 61 104 348 deg 

Frequency 3.579545 MHz 

Amplitude 143 436 mVp-p 

Phase 180 0 deg 

Frequency 3.579545 MHz +300 Hz 

Amplitude 143 320 451 422 422 451 320 143 320 451 422 422 451 320 mVp-p 
Phase 135 168 284 241 61 104 348 225 192 76 119 299 256 12 deg 
Frequency 4.433619 MHz 

Amplitude 143 436 143 436 mVp-p 
Phase 135 0 225 0 deg 
Frequency 4.433619 MHz +300 Hz 


s/o 


Details of Test Method 


SONY: CXA1218S/CXA1228S 
1. Video amplifier voltage gain 


VIDEO IN 
Input 
waveform Vin 


CHROMA IN No signal input 


Y OUT 
V OUT 


Gv = 20log “OM (ap) 









Output 
waveform 





2. Primitive output voltage 


per) ale 





Input 
waveform 














Output 
waveform 
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Application Circuit (NTSC mode) 


1K 







Cc ADJ 


- — YY B-Y R- 
9.1K OUT OUT OUT 
5K 
10K 


PD Pe ee 





B/W (Free running) / 
47K Color IN 


15K 
fo ADJ HUE ADJ 
SYNC aF SC 
OuT OUT ouT 
Application Circuit (PAL mode) 
4a7K 
> B/W (Free running)/ 
Color IN 
15K 


4.43MHz 


15K 
0.33y 
1.8K 
fo ADJ 


SYNC BF ALT PLS sc 
OUT OUT OUT our 
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Applications 


1. Input signals 
Composite video signal input is separated into video signal (Y) and chroma signal (C) by band-pass 
filter, trap and delay line, Y is input to Pin 27 and C to Pin 24. While composite video signal is 
input at 1 Vp-p, the typical levels of the input signals are as shown in the table below. 


Toenraas [onan 


Composite video input 

(Synchronous negative | '-0VP-P 1.0Vp-p 
polarity) 

Video 0.256Vp-p | 0.189Vp-p 
input 0.103Vp-p | 0.076Vp-p 


Chroma | Burst 0.143Vp-p | 0.143Vp-p 
input 
2. Time pulse adjustment 


BF (Burst Flag) pulse positional adjustment can be performed by changing the current to be taken 
out from Pin 5. Setting to (BF) at 5.6 ws by this adjustment results in that BF pulse width is set at 
approx. 2.4 ws and BLK (blanking) pulse width at 10 us. 


Composite 
video IN 
















O Video IN 
Pin 27 





0 Chroma IN 
Pin 24 






3. Monochrome (free-running) /color mode switching 
lf Pin 23 (CHROMA ADJ) is set to H (22.0 V), the color mode is established. Input chroma signal 
will be decoded and output in the form of color difference signal. If Pin 23 is set to L (<0.8V), the 
monochrome (free-running) mode is established and the APC circuit is made to stop. As a result, 
VXO oscillates in the free-running mode. 


4. NTSC/PAL mode switching 
Setting Pin 20 (DL A BIAS) to H (22.0V), establishes the PAL mode, and setting the pin to L (<0.8V). 


5. Chroma output 
Chroma signal subjected to ACC and blanking is output at Pin 21 (CHROMA OUT). Output amplitude 
is approx. 160mVp-p with typical input (75% color bar). 
In the PAL mode, this output is to be input to 1 H DL. In the NTSC mode, connect Pin 21 to the 


power supply (Vcc). 


6. DL (Delay Line) AMP 
An amplifier for insertion of 1 H DL and matching loss compensation when in the PAL mode. Its 
gain is variable within 14 + 4 dB to absorb DL dispersion. 
Its input pin is Pin 19 (DL A IN); apply to this pin a bias voltage of the same potential as with Pin 
20 (DL A BIAS). The signal having passed through 1 H DL is to be input to Pin 19 after adjusted at 
the delay adjusting transformer (DAT) so that the delay time is 1 H (64 ws). 


In the NTSC mode, this amplifier is not used; set the levels of Pins 19 and 20 at L (<0.8V). 


aay Lo 
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7. VXO and APC : - 
Pin 9 (APC TC) a time constant pin for APC. In the monochrome (free-running) mode in which the 
APC circuit does not operate, the free-running frequency depends on the DC voltage across this pin. 
VXO can operate either for NTSC or PAL by changing the quartz oscillator and series capacity. 


8. Adjustment procedure 
Input signal : 100% color bar 


[NTSC mode] | 

1) BF positional adjustment 
Adjust the resistance between Pin 5 and GND so that BF position to = 5.6 us. 

2) Video amplifier level adjustment | 
Adjust Y ADJ so that Y output white peak (100% white) is of 0.714 Vp-p. 

3) fo adjustment 
Establish the monochrome (free-running) mode, and adjust fo ADJ so that osoyaon frequency 
(output subcarrier) frequency is fsc. 

4) Hue adjustment 

Establish the color mode, and adjust HUE ADJ so that output amplitudes A, B and C are all 
equal. 

5) Chroma level adjustment 
CXA1218S: Adjust C ADJ so that the maximum amplitude of output B-Y is 1.0 Vp-p. 
CXA1228S: Adjust C ADJ so that the maximum amplitude of output B-Y is 1.27 Vp-p. 


[PAL mode] 7 
1) BF positional adjustment ........ Same as with NTSC mode. 
2) Video amplifier level adjustment ..Same as with NTSC mode. 
3) fo adjustment ................6. Same as with NTSC mode. 


4) DL amplifier adjustment | 
. Establish the color mode, and adjust DLA ADJ so that the R output a is the same for 
any adjacent two H intervals. 

5) Chroma level adjustment 
CXA1218S: Adjust C ADJ so that the maximum amplitude of output B-Y is 1.0 Vp-p. 
_CXA1228S: Adjust C ADJ so that the maximum amplitude of output B-Y is 1.27 Vp-p. 


as 
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Description of Operation 


1. 


Sync separation system 

The sync separation system clamps the sync tip of the video signal having been input from Pin 27 to 
separate the sync signal from the input video signal. Sync pulses are then processed to form BF, H, 
and BLK pulses, which are supplied to subsequent circuits. Of these pulses, sync and BF pulses are 
output at Pins 2 and 3, respectively, after transformed to TTL level via buffer. 


. Luminance signal regeneration system 


Video signal input from Pin 27 has its pedestal clamped, and amplified by the Y amplifier. 


. ACC system 


The burst component of the chroma signal having been input from Pin 24 is detected at ACC DET. 
Feedback to ACC AMP occurs depending on the detected output so that the burst level is kept 
constant. 


. APC system 


After the signal level is brought to the fixed value at ACC AMP, the burst component alone goes into 
the APC circuit via the BURST GATE circuit. Meanwhile, a 0° carrier and a 90° carrier are formed 
from VXO output, and the 90° carrier goes into APC via the HUE circuit. At APC, phase comparison 
is carried out between the 90° carrier and the input burst, and feedback to VXO is performed so that 
the phase difference is 90°. The 0° and 90° carriers thus formed are supplied to B-Y DEM and R-Y 
DEM, respectively. Therefore, demodulation axis can be changed by rotating the phase of the 90° 
carrier at the HUE circuit. 


. Color signal regeneration system 


1) NTSC system | 
The chroma signal amplified at ACC AMP is amplified again at CHROMA AMP, then demodulated at 
B-Y DEM and R-Y DEM, and output at Pins 16 and 17 in the form of color difference signal. 


2) PAL system | 
Processing is the same as with the NTSC system up to CHROMA AMP. 
The chroma signal output at Pin 21 goes into DL AMP at Pin 19 via 1 H DL and DAT, and then 
input to the ADD/SUB circuit after level-controlled. At the ADD/SUB circuit, the signal is subjected 
to addition and subtraction with respect to the original signal. The signals obtained by addition 
and subtraction are input to B-Y DEM and R-Y DEM, and demodulated by the 0° carrier and the 
90° carrier inverted every H. After that, the signal is output in the form of color difference signal 
as with the NTSC system. 


. PAL ID 


The PAL signal is transmitted with its R-Y component inverted every H. It is therefore necessary to 
inverse the demodulation axis every H. In this IC, the 90° carrier is inverted in synchronization with H 
BLK pulses, and checking for correspondence with the input burst is performed by synchronous 
detection. If an error is detected, feedback to FF (Flip Flop) is performed for correction. 
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LCD TV YC Jungle 


Description | 2 

~The CXA1385Q is a LCD TV IC that converts the | 32 pin QFP (Plastic) 
composite video signals to RGB equivalents. It is | 
ideally suited for use in a 2- to 4-inch LCD TV set. It 
incorporates all filters necessary for signal processing. 


Features 

@ Built-in delay line (Y/C delay alignment) 

e Built-in TRAP, BPF, and SHARPNESS functions 
@ Built-in APL circuit 

@ Few number of parts (approximately 50 parts) 

e Low power consumption 135mV (Vcc=5V). Applications 


Color LCD TV sets etc. 





Absolute Maximum Ratings 
e Supply voltage Vcc 14 V Structure 
© Operating temperature Topr —-20to+75 °C Bipolar silicon monolithic IC 
e Storage temperature Tstg -65to+150 °C 
e Allowable power dissipation 
Pp 500 mW 


Operating Conditions 
Supply voltage Vec 4.75 to 5.25 V 


Block Diagram and Pin Configuration 
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Sony reserves the right to change products and specifications without prior notice. This information does riot convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Pin Description 


Pin Pin Sa Bick ee 


. Filter fo adjustment. 
BPF FO 2.1V The current derived from this pin is 
made variable for filter fo adjustment. 
Hue adjustment. 
Applying a voltage of 0 to 5V to this 
HUE ADJ 2.0V , pin provides hue adjustment over 
+ 20°. 
Chroma amplifier gain adjustment. 
3 | CCONT 2.8V Chroma amplifier adjustment is 
typ. made according to the voltage 
applied to this pin. 


APC (color sync) time constant and 
| free-running frequency adjustment. 
4 | APCTC 3.4V The VXO free-running frequency is 
adjusted by varying the DC voltage 
PEG FE applied to this pin. 
2.8V Crystal oscillation. 


ye 
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Pin . 2% Mean | 


















VXO1 3.3V 


SC OUT 1.3V 
400yA 


Crystal oscillation. 





Subcarrier output. 


R output. 
0 G output. 


B output. 


ound my 
—_ QS re) 

NO 

. < 


ACK (automatic color killer) time 


12 | ACKTC 3.2V 
constant. 


; ACC TC 


GND2 


ACC (automatic color control) time 
constant. 


100pA 


w | 
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Pin 
voltage 





Composite sync output (TTL level). 


Burst flag output (TTL level). 


Feedback clamp time constant for 
SYNC SEP. 











17 | TC1 





Burst flag adjustment. 
The burst flag position to (BF) is 

adjusted to 5.6 us by varying the 
current derived from this pin. 








4.2V regulator output. 
It provides a decoupling capacity. 


VREG 4.2V 


Pedestal clamp time constant. 


oe 
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Pin 
voltage 


APL sensitivity adjustment. 
When the APL amplifier is not 
required, connect this pin to the 
GND. 


22 | APLCTL 


24 | SHPCTL 2.5V 





Filter/chroma power supply. 


(1) Sharpness gain adjustment. 

(2) Variable range: —5dB to +5dB 
(1.5 S Vas S 3.5). 

(3) The fo band gain can be 

adjusted by varying the voltage 

applied to this pin. 
















Filter frequency adjustment. 





Filter fo adjustment is made by 
25.) one EO varying the current derived from this 
pin. | 
Delay line delay amount adjustment. 
26 | DLEO The delay amount is adjusted by 





varying the current derived from this 
| pin. 


Time constant for luminance signal 
| APL (average picture level) - 
detection. | 





APL TC 


Se BA 
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Pin Gecca neue 
Symbol Equivalent circuit Description 


The Y signal passing through the 
, trap can be monitored at this pin. 
TRAP OUT | 2.5V To obtain a deeper trap, connect the 
LC in series with the GND. 





Filter fo adjustment. 

Filter fo adjustment is made by 
varying the current derived from this 
pin. 


29 | TRAP FO 


Composite video signal input. 
— HM — 
i CLP2 TC HR Pedestal clamp time constant. 


2185 ic. 
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Electrical Characteristics (Ta=25 °C , Vec=5V, See the electrical characteristics test circuit.) 


Current 


| L¥0(R) | Voc=200mV_ Vac=160mVp-p 
YAMP voltage gain | Vo (G) Fac=300kHz . 


Vo (B) See detailed test procedure 1. 
| Fe (R) Input frequency required for —-3dB 
YAMP frequency output generation when the output at 
response Fe (G) 

characteristics 


300kHz is OdB 
Fe (B) 


SHP FO (external 39kQ ) 
Vip 


Unit 


Tw 
Oo 
32 
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SHP CTL=2.5V 


Voc=200mV_ Vac=160mVp-p 
Fac=3.58MHz 

* Ratio of the output at 3.58MHz to 
the OdB output at 300kHz 


Vpc=280mV 
Vac=160mVp-p 
Vec=1.5MHz 

* Ratio of the output at 
1.5MHz to the 0dB 
output at 300kHz 


20% . Voc=80mV Vac=60mVp-p 
white Fac=300kHz APL CTL=2.5V 


50% Voc=200mV Vac=160mVp-p 
Fac=300kHz APL CTL=2.5V 


100% Wass Voc=400mV Vac=160mVp-p 
white Fac=300kHz APL CTL=2.5V 


Demodulated output 
DC voltage 
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Trap attenuation 
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Sharpness 
characteristics 
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Primary color output 


voltage See detailed test procedure 2. 


Vp-p 





oe) 


Demodulated output 
residual carrier 


— _ Voc(Vin=—14dB) 
ACC characteristic 1 Acc1= Voc(Vin=0dB) 
ake _ Voc(Vin=+6dB) 
ACC characteristic 2 Acc2= Voc(Vin=0dB) 
Chroma input level during color 
fi a ne REE, 


APC pull-in 


3.58MHz component of the output 20 | mV 
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Test item 





Sync 
output 


eres 


H level 


Symbol 





Conditions 





Vou (S) 





L level 


| Vou (S) 





Delay time 


4 





Burst 
flag 
output 


H level 


L level 


| to (S) 
Vou (BF) 





Vot (BF) 











Blanking pulse width 


| Pulse width | tw (BF) | When the to (BF) value is adjusted to 
tw (BLK) | 9-6 HS 








(BLK) 


Sync System Timing Chart 


SYNC 
OUT 


BF 
OUT 


a, 
PLES 


Input signal 


SYNC OUT 


Br OUT 


BEK: PLS 
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Electrical Characteristics Test Circult 





ee 
C14 
4.7y i 
+—jF—e@ | 
cts) 
0.0tp 
$—| 
Ri @) 
22K 


R12 C1 
75 473 
47 
0.047y 


5 
v1 R3 
v “|v2 V3 1Cc3 
ee 2 OV |S3VIOOp 


Note) Unless otherwise specified in the Conditions column of the electrical characteristics, the above indicated 
values are to be applied to V1, V2, V3, Vs, and Ve. | 
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Input Signals 











3 
Luminance level O, 300, 268, 212, 176, 124, 88, See 20; mV 
Amplitude 160, 0, 264, 376, 352, 352, 376, 264, 0, mVp-p 
Phase 180, —- 168, 284, 241, 61, 104, 348, -, deg 
Frequency 3.579545MHz | 


4 
3.579545MHz/ 160mVp-p 





Amplitude 160 160 mVp-p - 
Phase 180 0 deg 
Frequency 3.579545MHz + 250Hz 
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Detailed Test Procedures 


1. YAMP voltage gain 


Input COMPOSITE 
waveform | IN 


R 
Output G OUT 
waveform! B 


G=20log Your. (dB) 





2. Primary color output voltage 


COMPOSITE 
waveform | IN 


waveform 





Adjustment Procedure (Input signal: 75% color-bar) 
1. Adjust the HUE ADJ and C CONT controls so that B output amplitudes A, B, C, and D are equal. 
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Application Circuit 


C14 RV5 Rit C14 C10 cg 
RV5 0.01 18K 4 0.01 
50K eis BS SOK Ou u O047y 
12K 
au ug C13 C2 Rve 
u R10 
Oy 2K & 390K 


5 ES ee a a 


Re) ea: ee 
Sree} - 













R14 
39K 63 ae 
43K 
26 C.Sync 
C16 uf 
bees 
+—) @7) 
c 
Ooty - 
R16 vi 
22K 
Go) B output 
a : 
ie 
G1) G output 
75 
y—_ G2) R output 


ci? 
0.047 
R17 
27K 5. 6 
mel PEpace® HEAD 
VIDEO IN eek z20) 1 
Aocsae sath XTAL 
c19 C2 cS 
4,7 R2 a OOK rop  $h8 
R18 R19 4.7K C3 SRE 
RV 22x > 75 ie ) i oa orls2 


SC OUT 


* Change the C19 input capacitor polarity in accordance with the operating conditions. 


Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 
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Description of Operation 


(1) Luminance Signal Regeneration System 


i) Trap Filters 


Two LPFs and two trap filters are used to derive the luminance signal from the composite signal. 


li) Delay Line Filter 


Makes delay amount adjustment relative to the color signal. 


iii) Sharpness Filter 


Accentuates the 1.5MHz region of the luminance signal passing through the delay line. The voltage applied 
to Pin 24 (SHP CTL) varies the 1.5MHz component over the range from —5 to +5dB (with reference to 
300kHz). When 2.5V is applied to Pin 24 (SHP CTL), the OdB level (with reference to 300kHz) results. 


iv) APL Circuit 


(2) 


i) 


ii) 


iV 


(3) 


~—— 


The APL (average picture level) is used to control the YAMP gain. When the APL is low, the gain is 


increased. When the APL is high, on the other hand, the gain is decreased. The AGC turns ON when 2.5V is 
present at Pin 22 (APL CTL). If the AGC function is not needed, the AGC circuit is turned OFF by applying 
OV to Pin 22. | ; 


Color Signal Regeneration System 


BPF 
Derives the chroma signal from the composite signal. 


ACC Circuit 
After the chroma signal is passed through the BPF, the burst signal is detected by the ACC DET. The 


feedback resulting from detection is then returned to the ACC AMP so as to maintain the burst level 
constant. 


APC Circuit 

After being adjusted to a fixed level by the ACC AMP, the signal passes through the burst gate circuit so that 
only the burst signal enters the APC circuit. Meanwhile, the VXO output is fed to the phase circuit, where the 
0°, 90°, and 180° signals are generated. These signals then go into the hue circuit, and the resultant 
synthesized signal (90° carrier) enters the APC circuit. The phase of this signal is compared against that of 
the burst signal, and a feedback signal is transmitted to the VXO so that a phase difference of 90° occurs. 
The 0 ° and 90 ° carriers generated in this manner are supplied to the B~Y and R-Y DEM sections. 
Therefore, the DC voitage applied to Pin 2 (HUE ADJ) controls the synthesized wave phase to vary the 
demodulation axis. | 


DEM Circuit 7 
After being adjusted to a fixed level by the ACC AMP, the chroma signal is amplified by the CHROMA AMP, 
demodulated by the B~Y DEM and R-Y DEM, fed to the Y/C MIX circuit together with the G-Y signal 


generated by the resistor matrix, and mixed with the luminance signal to generate the R, G, and B primary 
color outputs. | 


Sync Separation System 


After the composite video signal is entered via Pin 31 (COMP IN), the sync tip is clamped so that sync 
separation occurs. The resulting SYNC pulse is used to generate the BF (burst flag), BLK, and other timing 
pulses to be supplied to various circuits. The SYNC and BF pulses are converted to TTL level through 
buffer, and transferred out. 


one 5 ae 
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Adjustment Procedures 
Input signal: 75% color-bar (NTSC) 

1) fo adjustment 
Adjust the Pin 4 (APC TC) DC voltage so that the Pin 7 (SCOUT) oscillation frequency (subcarrier output) is 
within fsc (=3.579545MHz) + 20Hz in a no-signal state (free-run). 


2) BF position adjustment 
Adjust the resistance between Pin 19 and GND to set the BF (burst flag) position to (BF) to 5.6 us. 


Input signal 
SYNC OUT 


to (BF) 


BF OUT 


3) Input level adjustment 
With Pin 22 (APL CTL) connected to the GND, adjust the input level so that the B output white peak 
(75% white) is 0.75Vp-p. 


4) HUE ADJ and C CONT adjustments 
Adjust the HUE ADJ and C CONT controls so that the amplitudes of all B output colors (A, B, C, and D below) 
are equal. 


SYC OUT ee es oe ee 


B OUT 
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Application 


1. The maximum input dynamic range is 0.56Vp-p. 
The details are given below. 


Composite video signal 0.56Vp-p 


Sync signal -0.16Vp-p 
Luminance signal 0.40Vp-p (100% white) 
Burst signal 0.16Vp-p 


The value 0.56Vp-p is measured from the sync tip to the white peak. Note that the output may be clipped and 
distorted if the input signal is greater than 0.56Vp-p. 
However, this applies when the AGC is OFF (Pin 22 [APL CTL]=0V). 


2. Filter FO pin 
The filter FO sensitivities are as follows. 


BPF FO —150kH2/+kQ 
TRAP FO —140kH2/+kQ 
SHARP FO —40kH2/+kQ 
DELAY FO +4nS/+kQ 


3. To obtain a deeper trap, connect the LC (100 WH, 20 pF) in series between Pin 28 (TRAP OUT) and GND. 
The trap is then rendered about 3dB deeper. 


4. Notes on operation 


i) When making wiring connections, ensure that Pin 28 (TRAP OUT) is not affected by signal input or X'tal 
(crystal oscillator) oscillation frequency. ~~ 


li) The fo value of the X’tal varies with the floating capacity and other factors. Therefore, mount the X'tal as 
close as possible to the IC using a minimum of connecting wiring. 
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Example of Representative Characteristics 


BOUT (dB) 


TRAP characterlstics 


TH TRAP FO = 22kQ 


mali 
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TN 
ED a 


TN 
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Frequency (MHz) 
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DELAY cha racteristics 


Ht  — DL FO = 43kQ 
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SHARPNESS CONTROL characteristics 






SEP “FO = 39kQ 


SI 
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BPF characteristics 





= 22kQ 


BPF FO 


BRREERRERY 


oO \o) oO oO oO Oo 
N a 7 Ww w) 


10.0 


et 
TLE ED RE GAS OF AES NR AE SHED 
ae ES SE ED AB Fae ES 
ae ea ee ed ee ee 
es eee es a a 





Frequency (MHz) 


ACC characteristics 





I 
yndul gpo ye yndjno gpo 


ysunq (gp) ind 


ino g 


Input burst level (dB) 


FREE RUN FREQUENCY 





3.5804 
3.5800 
3.5788 


3,38 


3,34 


3.5764 


APC-TC (V) 
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BF phase characteristics provided by TD ADJ 
(external resistor) 


BF phase (input sync rise to BF fall) 





22K 23K 24K 25K 26K 27K 28K 29K 30K 
TP ADJ external resistance (Q) 


Color control characteristics 


BOUT (Vp-p) 





COLOR CONTROL voltage (Voc) 


Hue control characteristics 
40 


30 


20 
10 


(deg) 


“10 


B OUT 


-20 
-30 


-40 
1,0 2,0 3.0 4.0 
HUE CONTROL voltage (Voc) 
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Package Outline Unit : mm 


32pin QFP (Plastic) O29 





SONY NAME] GF P-32P-L01 


EITAJ NAME |*QFP032-P-0707-A 


JEDEC Cope; . |/———- | 






— 98 — 





NTSC/PAL Decoder 


Description 

V7021 is a decoder IC used to convert 
composite video signals into analog RGB 
signals. It has signal outputs, such as 
composite sync, burst flag, sub-carrier, and 
alternate signal outputs, necessary for image 
processing. V7021 operates in both NTSC and 
PAL mode. 


Features 

e5V single supply operation 

e Low power consumption (about 85mW) 

e Compatible with both NTSC and PAL modes. 

e Provides composite sync, burst flag, sub- 
carrier, and line alternate signal outputs. 


Function 

Synchronous separation, Composite sync 
Output, burst flag output, ACC, ACK, APC, 
demodulator, Y/C mixer, DL amplifier, PAL ID, 
HUE control 


Structure 
Bipolar silicon monolithic IC 


Absolute Maximum Ratings 


Package Outline Unit >: mm 


28 pin SDIP (Plastic) 


SDIP - 28P -01 





e Supply voltage Vec 10 V 
e Operating temperature Topr —20 to +75 Re: 
e Storage temperature Tstg -—55 to +150 1 o 
e Allowable power dissipation Po 1250 mW 
Recommended Operating Conditions 
e Supply voltage Vcc 5+0.25 V 
8/91 versi 
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Block Diagram and Pin Configuration 


GNO 2 


R OUT 
G OUT 


B OUT 


DLA IN 


| Y/C 
MIX 
DEM 
45°+-45° 


AMP 


AOD,SUB 
Sw 
T 
H : 


OL 


OLA BIAS . 





ma 


CHROMA a x ae 
e<{ | 
S) 
Vee 2 
x 
CHROMA =) 
ADJ | @ 
CHROMA ne 
IN 2 
acc TC a 
x 
> 
o 
TC 2 
VIDEO 
IN 
TC 1 
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SC OUT 


GNO 3 


VxoO 1 


VxXO 2 


HUE ADJ 


APC TC . 


vec 3 


ALT PLS OUT 


Vee 1 


TP ADJ 


ACK TC. 


BF OUT 


SYNC OUT 


GNO 1 
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Pin Description 


SYNC OUT , Composite sync output pin (TTL level) 


Burst flag output pin (TTL level) 


ACK (Auto Color Killer) time constant pin 


Burst flag positional adjusting pin 

By changing the current from this pin burst 
flag position adjustment to to (BF) =5.6 us can 
be performed. 


Line alternate pulse output pin 
NTSC mode ;L 
PAL mode — ; Alternate H and L every IH. 


Supply pin of APC, HUE, VXO and SYNC SEP. 


APC (Auto Phase Control) time constant and fo 
adjusting pin 

By varying the DC voltage to be applied to this 
pin, free running frequency of VXO adjustment 
can be performed. 





* Note) External apply voltage. 
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Pin for adjusting HUE. By applying O to 5V to 
HUE ADJ | this pin, more than + 30° HUE can be adjusted. 
| | When in PAL mode, it is grounded by the 

: capacitor. 


Pin for crystal oscillator. 


Pin for crystal oscillator. 


| Subcarrier output pin 





| 15 | GND2 =e Ground pin for demodulator and Y/C mixer. 


* Note) External apply voltage. 
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R output pin 









16 R OUT 
| 
a 
| 
18 | B OUT 


B output pin 


2.3V * 
(PAL) DL amplifier input pin. This must be grounded 
19 | DLA IN in NTSC mode. The 1HDL output must be 
OV * connected in PAL mode. 
| (NTSC) 
| 


Selects NTSC or PAL mode, and adjusts DL 





2.3V * amplifier again in PAL mode 
; (PAL) NTSC mode: V20 0.8V max. 
20 ee ne OV * PAL mode:  V20 1.8V min. 
(NTSC) : an 2.8V max. 
4 ike 1 Car The variable range is + 3dB min. 
‘ ot ! 


| GNO2 


Chroma output pin. 
2) ei 7 It is connected to Vcc2 in NTSC mode, and. to 
. the 1HDL input in PAL mode. 


22 | Vece sv || Power pin of demodulator and Y/C mixer. 


* Note) External apply voltage. 
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Equivalent circuit Description | 


Symbol | Voltage 






vee2 


| 
| 
| : | The voltage applied to this pin selects 
a ~“ | monochrome (BW) or color mode. 
Monochrome mode: V23 0.8V max. 
Color mode : V23 2.0V min. 
3.0V max. 
The variable range is — 20dB to more than OaB. 


CHROMA 
ADJ 






23 





| Chroma signal input pin. The standard input 
level is burst amplitude 143mVp-p. 


ACC TC Pin for ACC time constant. 
! Pin for pedestal clamp time constant. 


= 104.5 


CHROMA 2.3V 


4 
2 IN (Typ.) 
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No. Symbol Voltage Equivalent circuit Description . 


| 2.7V 








Input pin of video signal 
(luminance and SYNC). The standard input 
level is 0.36Vp-p. 


Pin for feedback clamp time constant for 
SYNC SEP. 
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Electrical Characteristics (Vec=5V Ta=25°C See the Electrical Characteristic Test Circuit.) 


Fa 
Item Symbol Conditions signal_| Test Typ. | Max. | Unit 
iv | re. oe sae 


Scant erent |e | See 


Vac = 0.1Vp-p . 
Video amplifier 
voltage gain = 0. 11.8 | 12.8 
' ‘See test method 1 for details 
Video amplifier Input frequency which becomes 
3-dB bandwidth —- 3dB when 100kHz output is OGdB. oe MHz 


. ees V = ; 
Video amplifier Mee oo 
maximum output Vee aoiey 

: 


Demodulation output Eooc(G) {Signal for no chroma input 


DC voitage 
Eooc.s) 


Original color output | Era) | See test method 2 for details 3 aes 

voltage . 
CLA) 

Demodulation output Reece ee for no chroma input 

residual carrier CLiG) fee component | mVo-p 
| CL | 


Voc (Vin = — 14dB) 

oe a Vor Wins Oe) Ei sofa fa 
_ Voc (Vin = + 6dB) 

ACC characteristic 2 ACC2_ | Acc2 Voc (Vin = OdB) 21 + 1.0) +3.0 


Color killer level CORAM S: INDE Iever AuENg: -Co1Oe 5/7| 24 |- 44} -38]- 32! 4B 
ae operation 
APC tock vara a ee 


— ioe oe 
Se horcaeeare a? 


| H | Vone) | rene a ee 
eS 5s ee se 
output 


SE | wn [rena ne remem [=f 9 ee 
Blanking pulse width tweak) Po fe] a | 18 9.0 | 10.0] 11.0] us | 
Sunearriar outa eS 


H VOH(ALT) 
Alternate PAL “mode 
pulse output VOL(ALT) 7 
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Synchronization System Timing Chart 


SYNC] 


input signal 


SYNC 
OUT 


tO(BF) tw(BF) 


BF 
OUT 





t W (BLK) 


BLK 
PLS 


oo fT Lr rv Vv 
BF 
OUT 

ee Ya 
a Te 
PLS 

ve YU a Ue 


PAL 


me ie i el a i es 9 a | 


YNC 
OUT 
ee era ea 
ow [| | ip vy © TV Vv 
BF 
OUT 
wn IT by yr ..©vy Fr vy ft 
oe a a 
BLK 
PLS 


seam 01 ms 2) a meh sa) nas ae a a 


2107'< 
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Electrical Characteristics Test Circuit 


Rg =1K 


: 


Rg=!K 


CHROMA OLA 


ADJ 





ADJ 


Oo B8 OUT 
0 G OUT 
Oo R OUT 


o SC OUT 


4.43MHz 
3.58MHz 


15K 


8.2y 390 ; 
tH 
390 


®) 
(@) 
(2) 
LZOLA 
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Input signal 


SIG 3 
SIG 4 Sine wave’ Frequency 3.579545MHz 
Amplitude 143mVp-p 
SIG 5 
Amplitude 320 451 422 422 451 
Phase 168 284 241 61 104 
Frequency 3.579545 MHz 
SIG 6 


Amplitude 436 
Phase 0 


Frequency 3.579545 MHz 


Amplitude ~ 320 451 422 422 320 451 422 422 451 320 mvVp-p 
Phase 168 284 241 61 192 76 119 299 256 12 deg 
Frequency 4.433619 MHz 


Amplitude 143 436 
Phase 0 
Frequency 4.433619 MHz 
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Test Method 


1. Video amplifier voltage gain 


VIDEO IN 
Input waveform . 


CHROMA IN | Nonsignal input = ss—s—s—sSY | Nonsignal input = ss—s—s—sSY input 





Output waveform OUT 


Gv = 20log Sut “out (4B) 


“2: Origine) color output voltage 


VIDEO IN 


CHROMA IN 


Input waveform 


Output waveform 





Adjustment 
1. Adjust HUE ADJ so that output B is the same amplitude. 
2. Adjust CHROMA ADJ so that. output B is 1Vpp. 
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Application Circuit 
(NTS@ mode) 


m Oe | 














VIDEO 8 G R 
te OUT OUT oUT 
9 B/W (Free running) / 
i 4K Color IN 
oF . 
ig 
10K 
fo adv HUE AOU 
SYNC OF sc 
OuT OUT ouT 
(PAL mode) 
6 2y 390 
city 
aT 
Bio 
VIDEO y ADJ cowl, 
G OuT A OUT 
arK 


B/W (Free running) / 
Color IN 


eK 
fo AOJ 
Sync BF ALT ALS sc 
Our our Ou OuT 
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Applications 


1. 


Input signals | | oe es 

Composite video signal input is separated into video signal (Y) and chroma signal (C) by 
band-pass filter, trap and delay line, Y is input to pin 27 and C to pin 24. While composite 
video signal is input at 1Vp-p, the typical levels of the input signals are as shown in the 


table below. 


Composite 
video iN 
td 0.103Vp-p 


Chroma _ 






Composite video input 
(Synchronous negative 
| polarity) | 












G Video IN ° 
Pin 27. 


G Chroma IN 
Pin 24 





. Time pulse adjustment 


BF (Burst Flag) pulse positional adjustment can be performed by changing the current to 
be taken out from pin 5. Setting to (BF) at 5.6 us by this adjustment results in that BF pulse 
width is set at approx. 2.4 us and BLK (blanking) pulse width at 10 us. 


. Monochrome (free-running) color mode switching 


If pin 23 (CHROMA ADJ) is set to H (2 2.0V), the color mode is established. Input chroma 
signal will be decoded and output in the form of color difference signal. If pin 23 is set 
to L (S0.8V), the monochrome (free-running) mode is established and the APC circuit is made 
to stop. As a result, VXO oscillates in the free-running mode. 


. NTSC/PAL mode switching - 4 


Setting pin 20 (DL A BIAS) to H (22.0V), establishes the PAL mode, and setting the ry 
to L (80.8V). , | ia ? 


Chroma output | | | - | : 
Chroma signal subjected to ACC and blanking is output at pin 21 (CHROMA OUT): Output 
amplitude is approx. 160mVp-p with typical input (75% color bar). 

In the PAL mode, this output is to be input to. 1 H DL. In the NTSC. mode, connect pin 2T 
to the power supply (Vcc). : 


DL (Delay Line) AMP a Pa 3 

An amplifier for insertion of 1 H DL and matching loss compensation when in the PAL mode. 
Its gain is variable within 14+ 4dB to absorb DL dispersion. 

Its input pin is pin 19 (DL A IN); apply to this pin a bias voltage of the same potential 
as with pin 20 (DL A BIAS). The signal having passed through 1 H DL is to be input to 
pin 19 after adjusted at the delay adjusting transformer (DAT) so that the delay time is 1 H 
(64 us). , | 


In the NTSC mode, this amplifier is not used; set the levels of pins 19 and 20 at L (S0.8V). 
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7. VXO, APC 
Pin 9 (APC TC) is the APC time constant pin. When APC circuit is not active in PC mode, 
free run frequency is determined by means of the DC voltage of this pin to compensate the 
free run frequency temperature characteristics execute temperature Compensation as in the 
example for application circuits. VXO can be used to handle NTSC and PAL by changing the 
crystal oscillator and the linear capacitance. 


8. Order of adjustment 

Input signal 100% Color bar 

[NTSC mode] 

1) BF (burst flag) position adjustment 
Adjusting the resistance between pin 5 and the ground, BF position is rendered to=5.6 
US. 

2) Adjustment of video amplifier level 
Adjust YADJ with RGB output, so that white peak (100% white) becomes 1.0Vp-p. 

3) fo adjustment 
Adjustment fo ADJ, so that in PC mode oscillating frequency (subcarrier output) becomes 
fSc. 

4) HUE adjustment 
Adjust HUE ADJ so that in S1 mode, the amplitude be the same for the respective colors 
from B output amplitude. 

5) Chroma level adjustment 
Adjust C ADJ so that the respective colours of B output amplitude, become 0.75Vp-p. 


[PAL mode] 

1) BF position adjustment 

2) Adjustment of video amplifier level |The same as for NTSC 

3) fo adjustment. 

4) DL amplifier adjustment. 
_Adjust DLA ADJ so that in SI mode, the R output amplitude former and latter parts, in 
H section, be equal. 

5) Chroma level adjustment 
Adjust C ADJ so that the respective colors from B output amplitude, become 0.75Vpp. 
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Operation 


1. 


Sync separation system 

The sync separation system sacs. the sync tip of the video signal having been input from 
pin 27 to separate the sync signal from the input video signal..Sync pulses are then 
processed to form BF, H, and BLK pulses, which are supplied to subsequent circuits. Of these 
pulses, sync and BF pulses are output at pins 2 and 3, respectively, after transformed to TTL 
level via buffer. 


. Luminance signal regeneration system 


Video signal input from pin 27 has its pedestal clamped, and amelies by the Y amplifier. 


. ACC system 


The burst component of the chroma signal having been input from pin 24 is detected at 
ACC DET. Feedback to ACC AMP occurs depending on the detected output so that the burst 
level is kept constant. 


APC system 

After the signal level is brought to the fixed value at ACC AMP, the burst component alone 
goes into the APC circuit via the BURST GATE circuit. Meanwhile, a O° carrier and a 90° 
Carrier are formed from VXO output, and the 90° carrier goes into APC via the HUE circuit. 
At APC, phase comparison is carried out between the 90° carrier and the input burst, and 
feedback to VXO is performed so that the phase difference is 90°.. The 0° and 90° carriers 
thus formed are supplied to B-Y DEM and R-Y DEM, respectively. Therefore, demodulation axis 
can be changed by rotating the phase of the 90° carrier at the HUE circuit. 


. Color signal regeneration system 


1)NTSC system 
The chroma signal amplified at ACC AMP is amplified again at CHROMA AMP, then 
demodulated at B-Y DEM and R-Y DEM, and output at pins 16 and 17 in the form of 
color difference signal. 


2) PAL system 

Processing is the same as with the NTSC system up to CHROMA AMP. 

The chroma signal output at pin 21 goes into OL AMP at pin 19 via 1 H DL and DAT, 
and then input to the ADDSUB circuit after level-controlled. At the ADD“SUB circuit, the 
signal is subjected to addition and subtraction with respect to the original signal. The 
signals obtained by addition and subtraction are input to B-Y DEM and R-Y DEM, and 
demodulated by the 0° carrier and the 90° carrier inverted every H. After that, the signal 
is Output in the form of color difference signal as with the NTSC system. 


. PAL ID 


The PAL signal is transmitted with its R-Y component inverted every H. It is therefore 
necessary to inverse the demodulation axis every H. In this IC, the 90° carrier is inverted 
in synchronization with H BLK pulses, and checking for correspondence with the input burst 
is performed by synchronous detection. If an error is detected, feedback to FF (Flip Flop) is 
performed for correction. 
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Package Outline Unit: mm 


2B8pin SDOIP (Plastic) 400mil i tS 














SONY NAME! SOIP-28P-01 
EIAJ NAME| SOIP028-P-0400-A 
JEDEC CODE! 
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Description Package Outline — Unit: mm 
The CXA1145P/M encoder converts an ana- 
log RGB signal to a composite video signal. CXA1145P 24 pin DIP 


With its built-in circuit various pulses required 
for an encoder, composite video outputs are ob- 
tained just by inputting the composite sync and 
analog RGB signal. 


Features | 

e Single power supply 5 V 

¢ Low power consumption (110 mW) 

¢ Compatible both with NTSC and PAL 
systems 

e Built-in 75Q driver (RGB output, composite 
video output, composite sync output) 

¢ Built-in oscillator for subcarrier 

e External input of subcarrier is also possible. 

® Built-in audio buffer circuit a . DIP-24P-01 


Functions | ~ CXA1145M 24 pin SOP 
MTX circuit 

R-Y, B-Y MOD circuit. 

Y/C MIX circuit 

75Q driver for RGB, composite video and 
composite sync outputs 

PAL ALT circuit 

BF generator 

Half H killer circuit 

Subcarrier oscillator 

Audio buffer circuit 


Structure 
Bipolar silicon monolithic IC 


SOP-24P-LO1 
Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage Vcc 10 V 

¢ Operating temperature Topr -20 to +75 °C 

e Storage temperature Tstg —55 to +150 °C 
Allowable power dissipation Pb 1250 mW (CXA1145P) 
780 mW (CXA1145M) 


Recommended Operating Condition 
¢ Supply voltage Vcc 5+0.25 V 
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Block Diagram and Pin Configuration 


REF (13) Vcc 
V REF (14) C SYNC 
OUT 
CHROMA es 
OUT N 
oc 
LJ 
Le 
Y Le AUDIO 
OUT mA OUT 
CHROMA — AUDIO 
IN ” 9 IN 
5 5| |28 
~- o fe) ac 
cal |tarl S 
Y 3 =) NTSC/PAL 
IN = => IN 


— 


Vee 2 (19) XO IN 


C ae XO OUT 

B B 

OUT iN 
G G 

OUT IN 
R R 

OUT IN 

GND2 GND 1 
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Pin Description 


GND pin for circuits other than outputs of RGB 
GND 1 










and composite video. 
Connect with GND 2 using an impedance as 
low as possible. - 






Input pin for the analog RGB signal. 
Input with 100% = 1 Vp-p. It is necessary to 
input with an impedance as low as possible to 
minimize the clamp error allowance. 


PWN 


















XO OUT 






Pin for the x’tal OSC. . 
For inner oscillation, a crystal oscillator is con- 
nected. 

For external oscillation, input to pin 6 XO IN 
through a coupling capacitor. 

Input with the sub-carrier input level at 400 
mVp-p to 1,000 mVp-p. 

For external oscillation, input a sine wave with 
enough less distortion. With much distortion, 
the chroma signal’s phase property may de- 
teriorate. 


XO IN 


Switching pin between NTSC and PAL mode. 


NTSC/PAL 
IN 






Vcc 
GND 


NTSC 
PAL 
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Symbol 





Input pin for the audio buffer circuit. 


AUDIO The input impedance is about 25 kQ 


IN 


2) 


AUIO Output pin for the audio buffer circuit. 


Input pin for the composite sync signal. 
C SYNC Input with the TTL level. 
(10) L (< 0.8 V): Sync. 
H (= 2.0 V) 


) 


C SYNC Output pin for the composite sync signal. 


Capable of driving a 75Q load direct. 


2 Vcc 1 Power supply pin for circuits other than RGB 


and composite video output circuits. 


—_ —= —_ 
~—_ ‘ 
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| REF 


7 
- 


16 Y OUT 


CIN 





Ww 


= 120- 


Pin to determine the inner reference current. 
Connect to GND via a 27 kQ. resistor. 


Pin for the inner reference voltage. Connect to 
GND with 10 pF. 


Chroma signal output pin. Connect a Band Pass 
Filter (BPF) between this pin and pin 17 (CIN). 


Y signal output pin. 
Connect a delay line between this pin and pin 
18 (Y IN). 


Input pin for the chroma signal without harmon- 
ic distortion after BPF. . 
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Equivalent circuit 
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Input pin for the Y signal with delay after the 
delay line. 


Power supply pin for RGB and composite video 
Output circuits. 

Decouple with a large-enough capacity as a 
massive current flows. 


Output pin for the Y/C MIX circuit. The compo- 
site video signal is output. This output can 
drive a 75Q load direct. 


Output pin for the analog RGB signal. 
Capable of driving a 75Q load drive. 


GND pin for RGB and composite output circuits. 
Connect with GND 1 using low impedance as 
possible. 





CXA1145P/M SONY. 


Electrical Characteristics | 
| _ . Ta=25°C, Vec=5V, See the Electrical Characteristics Test Circuit 


Vo(R) | RIN=1Vp-p, f= 200 kHz, Fig. 1 


SG5 DC =2. OV 





N 
; hd 
ie) 
a1 3 
>| > 


RGB output voltage 


Vo(G) | GIN=1Vp-p, f = 200kHz, Fig. 1 


Vo(B) | BIN=1Vp-p, f= 200kHz, Fig. 1 





3 
o : 
> 

fo) 

~N 

—_ 

io) 

~ 

oo 

< 

a 

so] 


Frequency when an output be- 
comes —3 dB with the output of 
f = 200 kHz in Fig. 1 set to O dB. 


fc(G) 


RGB output frequency response 





fc(B) 


opeete video output: Sync ee) Cc 


White 100%: Y level ae C 0.64 | 0.71 

GviC) | $5 ON, Fig. 3 

: 
Differential phase 


R/BN ti aad between R and burst in Cc 


G/BN oo between G and burst in Cc 


B/BN ig as between B and burst in Cc 2.01 


| PAL burst level ratio K(BP) one ae SON, Cc 





< x 
2 2 


- 


< 


Voltage gain 


Frequency response 


= 


Hz 





ol 


Vp-p 


Eu 
° 


HE 


_ deg 


—_ 
o 


3.25 


ay 
No 
b 


2.47 


a. 
cs) 
© 


wo 
Ww 
~ 


347 


OO 
oO 
~ 
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ee ed 
PAL burst phase 
: -p, f= , Fig. 











C 
C 
C 
C 


Voltage gain Gv(A) ViN=1.0Vp-p, f= 1kHz, Fig. 6 


Frequency when an output be- 
Frequency response fc(A) comes —3 dB with the output of 


f= 1 kHz in Fig. 6 set to O dB. 


Electrical Characteristics Test Circuit 





Audio buffer 










sé 
OO 
75 75 75 75. | 
i> 75 75 75 a 
470p 470, 470p “%470y (12) 27K 
+ + + + 











vec2 






C VIDEO Y Y 
OUT IN | OUT 
CXA 1145P/M 
xO xO NTSC/PAL AU 
OUT IN IN 












30P 358MIHz : ‘ 
0 st 10p 4705 
of: Lst ls2 S3 en \sa 10 (1) 
50P 10K 75 
0 0 oA 5.0V 
<2 
5.0V 75 
O.1p O.1p Oty ne 
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CXA1145P/M. 


Test Signal 


S65 2.0V SG5 2 | i | ae 2.0V 
C SYNC - . 0.8V ae ee 2 ae 0.8V 





| v2 foe fF ~*~ *s 0V 
nN ov jn: 
: ; oe CIN... 
SG1~3 
rmnL_| |_| fove-p cer det iio 
Gin) - | {=200kHz R IN ate OVp; 
BIN | é 
Point D B® SG i 
| | | | 1.0Vp-p- 
R Supa) SSCA G IN p-p 
G OUT | | 
B OUT . 


SG 5 20V — 7 | | : 
; Point 
C sxc Uti‘ 0.8V . C ela 
a sa OUT 4+Voww Vocye) Veen +L Voics) 
SG 6,7 


2.20V p Vovwyr) 





Y IN f =200kHz 
Point © | —_ Vow 
OUT or Vow) Gy = Vow) 
0.5 


SG 5 | re en: See 2.0V 
C SYNC rat. cr Hees, 62 0.8V 


IN EE eee a | | 





SG 1 
C VIDEO 
OUT 
SG 2 , 7 Fig. 4 
GIN a en ees ae 1.0Vp-p 
SG 4 


f=1kHz 
IN 
B'IN . . 









Point @ 
OUT V 
— Vor) Cain aos 
Point © R/BN Von) : V iin 
L _ Voce) 
OUT G/BN= —=—~ . 
x : Vowsn) 
; a oe SG 5 DOV 
Re ets ocr Nowe B/BN= 2S SYNC | | 7 | — 0.8V 
: INE SEP eee = OV 
Fig. 5 
Point B®) |v 
C SYNC ee en 
OUT 
Fig. 7 


24 = 
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Burst Signal 
CXA1145P/M generates the burst signal in the timings below following an input composite sync. 


ee 


C SYNC m7 
IN | 
(TTL level) 
! a me 
C VIDEO 
OUT 
t 
| 








Burst signal 


V Sync 


oo TT ITTTTTUUUI 


C SYNC 
IN 


coo ALLL 


Sync Burst 
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CXA1145P/M 


Application Circuit (NTSC mode) 


Vcc 








—_—____--_-— O +5V 
VIDEO 
our our our OUT 3.58MHz 
Jy), , 
bes fae [oe BH, 
R4 10 
470p 1k + 
+C16 |*Cc15 | +C14 It 
470u} 470 yp] 4704] 043 C12 RS C11 
100y O.1p 1k O.1p 
HO S8MHz 
4HO| = C8 C9 
cy Le2atcs SP ee 470}, |}Oop 
OT OMUTO aR C1 cT1 10 7R 10 
15k 5OP R2 - 
75 
‘fo ADJ O 
R G6 AUDIO AUDIO C SYNC C SYNC 
IN IN IN IN OUT IN OUT 
Application Circuit (PAL mode) 
vec 
a O+5v 


B VIDEO 
our our OUT OUT 





ce t tl c7 co 
‘| i R2 eink 
75 
O 


AUDIO AUDIO C SYNC C SYNC 
OUT 


C1 C2 C3 a 
O.1y "TOAp POlp Ri CTI 
| 15k 50P 

fo ADJ 


IN 1N IN IN OUT IN 


<How to set to NTSC/PAL modes > 


SONY. 


<How to supply subcarrier 
externally > 


When a subcarrier is added externally, 
this section will be as follows: 


— 


0.1 
q SIN WAVE 


ae 400 to 1000 mVp-p 


< How to adjust the oscillation 
level> 

Regulating the trimmer capacitor, set XO 

out level between 400 to 1000 mVp-p. 


* Metal film resistor +1% 


BPF: Toko H287BSJS-3108HWD 
DL: Matsushita ELB-5FO20N 


<How to...> 


When a subcarrier is added externally, 
this section will be as follows: 


0.1 
Hl SIN WAVE 


SC 400 to 1000 mvp-p 


< How to adjust the oscillation 
level> 

Regulating the timmer capacitor, set XO 

out level between 400 to 1000 mVp-p. 


* Metal film resistor +1% 


BPF: Toko H287BSJS-3108HWD 
DL: Matsushita ELB-5FO20N 


To set to NTSC/PAL modes, connect CXA1145P’s pin 7 to 9 either Vcc (supply pin) or GND. Con- 
nection to Vcc produces NTSC mode, and to GND PAL mode. This is executed by connecting the 


jumper line of the desired mode on the evaluation board. 
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CXA1145P Evaluation Board Pins Description 


R IN 
G IN 
B IN 
SC IN external supplying method. 
SCin = 400 mVp-p to 1000 mVp-p 


AUDIO IN Input pin of the audio buffer amplifier 
AUDIO OUT Output pin of the audio buffer amplifier 


C SYNC IN Input pin of the composite sync signal 











Input pin of the analog RGB signal 








Pin for the external sypply of the subcarrier. For the connection in this case. See the subcarrier 








C SYNCin = TTL level (Ls0.8V, H2=2.0V) 


C SYNC OUT Output pin of the composite sync signal 


R OUT 






Output pin of the analog RGM signal 


VIDEO OUT Output pin of the composite video signal 
Vcc Supply . 
Vcc = 5V 
a 
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CXAIi45P EVALUATION BOARD 





Parts arrangement diagram (parts side) 


SERS 
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a 
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% 
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Vion hota tete ATE 
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Pattern diagram (reverse side) © 
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SONY MAbdE IN JAPAN 


CXA1145P/M 


RGB output voltage 
Vo(R), Vol(G), Vo(B) (Vp-p) 


Chroma ratio 


THD - Distortion factor (%) 


RGB output voltage 
temperature characteristics 


Ta - Ambient temperature (°C) 
Chrome ratio 
temperature characteristics 





60 
Ta - Ambient temperature (°C) 
Vo(CB) Vo(CR) Vo(CG) 


B/BN = ———— 





VoiBN) ON =Vorpn) 9/8 =\Voren 
Audio buffer amplifier distortion 
factor temperature characteristics 





tae ati eae ae CC) 








— 129 - 


BN - Burst signal level (Vp-p) 


Composite sync signal 
output voltage (Vp-p) 


Gv(A) - Voltage gain (V) 








Burst signal level 
temperature TE 


( 
Ta - Ambient temperature (°C) 


Composite sync signal output 
voltage temperature characteristics 


Saat ee 


y 
PI 
4 


Ta - hon ase (°C) 


Audio buffer amplifier voltage 
gain temperature characteristics 





Ta - Ambient temperature (°C) 





CXA1145P/M SONY: 


Audio buffer amplifier RGB output frequency 
frequency characteristics characteristics 

































































































a i i iii ii |) a | cal 
= 0 eae | E Load resistance ‘10k Q = Ge Bb. 
oe Ps ++ [|] AUDIO IN : 1Vp-p 5 
ae Th 2 
- _ ra) 
3° nan Mi “THM 
1k 500k 1M 5M. 10M 500k. 1M 5M 10M 50M 


- Frequency (Hz) | | Frequency (Hz) 


Note) For details refer to the test signals in the Electrical Characteristics Test Circuits. 
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CXA1219P/M 
SONY: CXA1229P/M 


NTSC/PAL Encoder 


Description Package Outline Unit: mm 
CXA1219P/M and CXA1229P/M are encoder ICs 

used to convert Y, R-Y, B-Y signals into composite CXA1219P 24 pin DIP (Plastic) 

video or RGB signals. CXA1229P 


The composite sync can be separated from the in- 
coming luminous of the signal, as well as the external 
sync. 


With a ratio of R-Y : B-Y = 1.4: 1 CXA1219P/M 
is ideally suited for still video floppy usage. 
CXA1229P/M R—-Y : B-Y = 1: 1.27 


Features 

e Single power supply 5V 

e Low power consumption (130 mW) 

e Compatible with both NTSC and PAL mode 

e Built-in 75 Q driver (RGB output, composite video 
output, composite sync output) 

Built-in crystal oscillator for subcarrier 

e External subcarrier input possible | DIP-24P-01 
e Audio buffer 


CXA1219M 24 pin SOP (Plastic) 
CXA1229M 


Function 

e Matrix circuit 

e R-Y, B-Y modulator circuit 

e Y/C mixer circuit 

e 75 2 driver for RGB, composite video and 
composite sync output. 

PAL alternate circuit 

Burst flag generator 

Half H killer circuit 

Oscillator for subcarrier 

Buffer amplifier circuit for audio’s 








Structure Bl t012|@ 
Bipolar silicon monolithic IC 
Absolute Maximum Ratings (Ta=25°C) sears 
e Supply voltage Vcc 10 
e Operating temperature Topr -20 to +75 a 
e Storage temperature Tstg -55 to +150 °C 
e Allowable power dissipation Pp 1,250 mW = (CXA1219P, CXA1229P) 
780 mW = (CXA1219M, CXA1229M) 


Recommended Operating Condition (Ta=25°C) 
e Supply voltage Vcc bo. 0.25 V 
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SONY reserves the right to change products and specifications without notice. 
This information does not convey any license under patent rights of SONY corporation or others. 
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Block Diagram and Pin Configuration (Top View) 


NTSC/PAL 
IN 


XO 
1N 


XO 
OUT 


MATRIX 


GNO1 
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SONY. — CXA1219P/M,CXA1229P/M 


Pin Description and Equivalent Circuit 


Ground pin for the circuits other than the 
GND 1 


RGB output and composite video output 
2 R—Y IN 
B—Y IN 
4 YIN e) 


No. 










as low impedance as possible. 





























Input pins for Y and color difference 
signals. With CXA1219P/M, input require- 
ments are: R-Y = 1.4 Vp-p, B—Y = 1 Vp-p, 
Y = 1 Vp-p. 

With CXA1229P/M, input requirements 
are: R—Y = 1 Vp-p, B-Y = 1.27 Vp-p, 

Y = 1 Vp-p. 

Y must be 1 Vp-p (with SET UP, SYNC). 
To minimize clamp error, input impedance 
must be as low as possible. 


oO 


circuits. Must be connected to GND2 at 





Pin for crystal oscillator. 

For internal oscillation, connect a crystal 
oscillator to this pin. 

For external oscillation, the signal must be 
input to pin 6 (XO IN) via coupling capaci- 
tor. 

Subcarrier input level must be 400 mVp-p 
to 1,000 mVp-p. 

For external oscillation, it is necessary to 
input sine waves of sufficiently low distor- 
tion. (High distortion may degrade the 
phase characteristics of chrominance 
signal.) 


XO OUT 


XO IN 


Switching pin of NTSC and PAL mode. 


Vcc NTSC 
GND PAL 
7 NTSC/PAL 


Zz 
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| No. | Symbol Equivalent Circuit 


Desctiption ; 












Input pin of the audio buffer amplifier 
circuit. 
Input impedance about 25 ka. 


Output pin of the audio buffer amplifier 
circuit. 


AUDIO 
OUT 


C SYNC 
| 


Input pin at the composite sync signal. 
Input at TTL level. 










“L” (<0.8V) Time: SYNC 
“H” (22.0 V) 


Output pin at the composite sync signal. 
Can drive directly a load of 752. 


C SYNC 
OUT 







Supply pin for the circuit other than 
the RGB output and composite video 
output circuits. 


; 


34 


SONY. CXA1219P/M,CXA1229P/M 


Pin that determines internal reference 
13 IREF 


current. Connect to GND through 27 ka. 
VREF 













Internal reference voltage pin. 
Ground with a capacitor about 10 pF. 


4 


15 C OUT 


16 Y OUT 


iF 


Chroma signal output pin. - 
Connect BPF (Band Pass Filter) to pin 
17 (CIN). 






Y signal output pin. 
Connect DL (Delay Line) between pins 16 
and 18. 







Input a chroma signal excluded a high 
frequency at the BPF (Band Path Filter). 





17 
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SONY, . - | CxMI219P/M Sellal 


Input Y signal delayed at DL (Delay Line). 
Ce 






Supply pin for the RGB output and 
composite video output circuits. 
Decoupling by a capacitor of suffi- 
ciently large capacity ‘is needed be- 
cause high current is to flow across 
this pin. 















Output pin for the Y/C MIX circuit. 
Composite video signal is output. 
Can drive directly a load of 750. 


29 | C VIDEO’ 
OUT 
Output pin at the analog RGB signal. 
Can drive directly a load of 750. 
21 B OUT 
22 G OUT 
23 R OUT 


Ground pin for the RGB output. and 
composite video output circuits. | 
Must be connected to GND1 at as low 
impedance as possible. 


-\- 
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SONY: | CXA1219P/M,CXA1229P/M 


Electrical Characteristics 
(See the Electrical Characteristics Test Circuit.) 


Ta = 25°C, Vec = 5V 
| Testitem symbol Conditions oi Min. 


| | 
Supply current 1 SG1 DC=2.2V 1 12.5 
1 















7.6.) 10.0 


7) 
“ 
Logs 


Cc 


Vo(R) 
Vo(G) |Fig. 1$1S2S3 ON 





RGB output voltage 0.7 







Fig. 2 
Frequency of —3dB with 


f=200 kHz output taken as 
O cB. 





RGB output frequency 
characteristics 


Voltage gain 
Frequency ' Frequency of -3dB with 
. characteristics c(Yo) f=200kHz output taken as 0 dB. 


Voltage gain Fig. 4, S5 S6 ON 


Ea 
| c | auc) |Fig. 5, $5 $6 ON 
Ba 


Frequency Y | fc(Y) |Fig. 4, $5 S6 ON | Frequency of ~sd8 
Page with f=200kKHz output 
characteristics Ea fc(C) | Fig. 5, $5 S6 ON| taken as 0 a8. 
Differential gain Fig. 6, S5 S6 ON 
Differential phase | DP Fig. 6, S5 S6 ON 


R/BN i i level ratio between R and 
urst. 


G chroma ratio G/BN Fig. 7, level ratio between G and 
burst. 


B/BN As . level ratio between B and 
urst. 


PAL burst level ratio K (BP) Fig.7, S4 ON. level ratio 
between PAL and PAL. 
Fig.7, S4 ON. burst phase of 
PAL. 
gpa |Fig.7,S4 ON. burst phase of 
PAL. 






0 






0.5 








= 
O 








< 


11.2 






O 






ee) 
(ee) 


MIX AMP 


.@) 


3 % 








< 

Oo som 
= = 
ae ef 
N N 
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5 
© 
(op) 


2 Ss) 


Supply current 2 SG6 DC=2V 0 
4 


7 
2 
2 


2 


1.0 1 


2 


1 
1 
2 
2 
2 


2 
2 


ax. 
78 
2 

8 

21 
114 

1 8 | 2.29 
45 
5 


NO 
Oo 


8 
71 
2.2 
92 
04 
74 
41 

47 


{ 
3 


{ 
PAL burst phase 






5 
.65 
5 
0.5 
5 
5 
57 
62 
9 
.46 
31 
87 
37 
25 
15 


3 
2 





D 
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> 
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SONY. © CXA1219P/M,CXA1229P/M 












Carrier leak 


Composite sync output 
voltage 





we fes 


= 
| Voltage gain Fig. 9, Vin=1Vp-p, f=1kHz ES 
a 


















Frequency fc (A) Fig. 9, Frequency of —3dB with r 


characteristics f=1kHz output taken as 0 dB. 


Electrical Characteristics Test Circuit 


Buffer 
amplifier 
audio 













75 75 75 75 T 
eee . 5.0V, 
— eee ss aro l2 . 
: 4) LI 9 


Q B_ C VIDEO Vec2 c 
OUT OUT OUT IN 


CXA1219P/M, CXA1229P/M 
a 
Y XO AUD!|O AUDIO SYNC SYNC 
OUT IN 0 IN 


(45) 6) (8) (81 411) 


3, SBMHz + i : 


(2 
9S! 9S2 983 HUH. pS4 TVG, 1 Gag C1) 









Y 
OUT 












O e a 30P. O 
ML fool Pol Sis A 
SOP ee 75 

2. 2vj (S41 (8) 


2.2V 


Ga)} a3} a9 
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SONY: CXA1219P/M,CXA1229P/M 
; ; SCT SSN _ESSIC IE Vers 50-8 v er? 
Signals for Testing Gite 2 Soa) ge eS i eo) t f = 200KHz 
phos SG8 DC =2.2V 
C SYNC IN YIN 
C’ point 
SG2 CxA1219 C VIDEO 
R-YIN OUT 
ne CxA1229 SG7 
CIN 
1 VRP SGB 
(with SET UP) — yin 
C point 
VoIR) ¢ pone 
S66 
© SYNC IN 
SG2 ie -—y > CXA1219 
R-Y IN VP-P) - 
Fig.1 = 
g SG3 rane | 1 VP.P 
B-Y IN i) L patos 8g 27 VRP CXA1229 
-0.500 (8-33! 0.214) 
IN LE ie a et - f = 200KHz 
D, E, F point ue 
een : YIN 
| Vo (Ra , VoiGa) , Vo (Ba) 
R OUT Pores 
oot — Vo(Ra) — Vo(Ga) —_ Vo(Ba) 
Bs oa OBI ie) Vol0G) VolCR) VeCB)\,, R/BN=—V (BN) 
ig. G/BN= Vo(CG) 
Vo(BN) 
Fig.7 _ Vo(CB) 
B/BN=Vo(BN) 
SG 1 | = ——_——_}— } eee = 1VPP 
YIN 4. f = 2Q0O0KHz SG 6 ie a 20V 
C SYNC secctten ci ES --- 0.8V 
G point : a 1 DNs 0 eS ene 0V 
Y OUT ar SE Vo (Yo) 
_ Vo(Yo) B point 
Fig.3 GVY0) in CC SYNC i | ns | aie | Vous 
OUT Fig.8 
SG7 oC =0 
2.3V SG 9 
SCG 6 eT oe cme AUDIO V in=1.0Vp_p 
YIN t = 200KHz f=1lkHz 
IN 
C’ point | 7 A point 
ne a ee ee OUT 
Vow) 
Vo(Y) Cig 
Fig.4 Gv(Y) Wan Fig.9 sama ar 
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SONY, CXA1219P/M,CXA1229P/M 
Burst Signal 


CXA1219P/M and CXA1229P/M generate burst signals with the timing indicated below and in accordance with 
the input composite sync. 


H 
Synchronize 


C SYNC 
IN 
(TTL level) 
\ t 
! to(B) 
| 1 tw(B) 
| | 
1! 
CVIDEO |! i 
OUT ! 


Burst signal 


V 
Synchronize 


C SYNC . 
IN 


ODD abbey | | | | | | | | i 
C VIDEO ! 


OUT 
EVEN 


Synchronize _ Burst signal 
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SONY: ) = CXA1219P/M,CXA1229P/M 





Application Circuit 
NTSC mode (Evaluation board) 
External supply to the subcarrier 
vee 1 O Supply the subcarrier from the exterior connect as 
“i ~°*°Y shown in Figure below. 


= 
0.1 
sl SIN WAVE 


aR 400 to 1000 mVp-p 





VIDEO 
our our our OUT 


att ti 


+C16 *C15 *C14 | t 
470u/ 4970p 4970p ise 







Adjusting the frequency level 
Adjusting the trimmer capacitor, set XOout level to 
400 through 1000 mVp-p. 


* Metal film resistor +1% 
BPF Toko H287BSJS-3108HWD 
DL Matsushita ELB-5FO20N 








ce thc? 
[" | 10y 


ert AUDIO C SYNC C SYNC 


fo ADJ 


IN IN 1N OUT IN QUT 
PAL mode (Evaluation board) External supply to the subcarrier 
vec +O Supply the subcarrier from the exterior connect as. 
°*Y shown in Figure below. 
our our our iad R6S- 4.43MHz 5 =, 
“ 4 4 + a a 0.1 
C17 27K 
Lg a ee q SIN WAVE 






a70y 470u) 4970p iobi . 400 to 1000 mVp-p 

Adjusting the frequency level 

Adjusting the trimmer capacitor, set XOout level to 
400 through 1000 mVp-p. 





* Metal film resistor +1% 


C1 C2 C3 cet + c9 
tp iu ly eH CT 10y a R2 100y 
Bee SUE vl Re BPF Toko H287BSJS-3108HWD 
DL Matsushita ELB-5FO20N 
O 


fo ADU 
-Y B-Y Y AUDIO AUDIO C SYNC C SYNC 
IN OUT IN OUT 


Setting the NTSC/PAL mode 

Setting the CXA1219P/M or CXA1229P/M to the NTSC or PAL mode is to be carried out by connecting pin 7 to 
the power supply pin (Vcc) or GND. Connecting pin 7 to Vcc sets the board to the NTSC mode, and connecting 
pin 7 to GND sets the board to the PAL mode. On the evaluation board, make connection by the jumper wire for 
the desired mode. 


Notes on Use 

When you connect C VIDEO OUT to TV and input characters from personal computer for example, you may 
notice rainbow-hued blurs along edges of characters displayed on the screen, or unevenness of color distribution. 
This phenomenon xesults from mixing of Y-signal’s high-frequency components into chrominance components 
(cross-color interference), and does not represent a faulty operation of the board. 
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NTSC/PAL Encoder 


Description ae 

The V7040 is an IC that can operate in both NTSC and 
PAL modes. It superimposes analog RGB signals and 
outputs them as such, or as composite video signals. 
Both types of output can drive the 75M load directly. 


Features 


«5 V single supply operation 

e Low power consumption (135 mW) 

e Built-in 75Q driver (RGB output, 2 systems of com- 
posite video output) 

* Compatible with both NTSC and PAL modes 

e Superimposition (MIX, half-tone functions) 


Functions 


e SW. circuit for superimposition 

e MTX circuit 

e R-Y, B-Y MOD circuit 

e 75 driver for RGB and composite video outputs 
Structure 


Bipolar silicon monolithic IC 


Absolute Maximum Ratings 


e Supply voitage Vee 10 

e Operating temperature Toor -20 to +75 
e Storage temperature T stg -~55 to +150 
¢ Allowable power dissipation Po 1250 


Recommended Operating Condition 
¢« Supply voltage Vee § + 0.25 


Package Outline 


°C 
°C 
mW 


SONY reserves the nght to change products and specifications without notice. 
This information does not convey any license under patent rights of SONY corporation of others. 
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28 pin SRK 


Unarit mm 


SRK-28P-01 








V7040 


SONY. 





Block Diagram 


REG 2v (5) 


REG 2vV 
~< 
oO 
Cc 
oe | 


CIN (16) 





YIN (17) 


YC MIX 


GND 2 (18) 





C.v.0UT2 (19) 


(10) SC IN 









VIDEO OUT 2 
RGB-Y MTX 


SYNC ADO 
iH R-Y MOD F 
y B-Y MOD ; 


COMPOSITE 









C.v.0UT"1 20 (9) PAL ALT 





(8) BF IN 


COMPOSITE 
VIOEO OUT 1 


a. 
G OUT (22) : wg 
ROUT 23) (9) BINTV 
a 
q 
vec2 (24) o (5) GINTV 


SW CONT 


RAs 





v 7040 | | = | SONY: 





~ Pin Description 












Symbol Equivalent circuit | Description 
1 ijInputs am RGB color signal from a PC or a TV 
2 Input must be of sufficiently low impedance 
3 to clamp. : 
4 
5 
6 
7 |NT/PAL B&W 


Switches the modes of NTSC, PAL. and B&W 


4.0 v to Vcc NTSC mode 
2.0 V to 3.0 V PAL mode 
OV to08BV B&W mode 















Inputs burst flag signal. Clamp is performed 
by this burst flag signal. 


L: OV to0.8V 
H: 2.0 V to Voc 


Burst at L. 









9 {PAL ALT 


Inputs the PAL ALT signal and inverts the 
burst and chroma signal phases in every field 
in PAL mode. 


OV to0.8V Burst at 225° 
2.0 V to Vec Burst at 135° 


Inputs the sub-carrier. Input sine wave De- 
tween 0.4 to 0.8 Vp... 






Inputs composite SYNC signal. 


“Li OV to 0.8 V 
H: 2.0 V to Vcc 


SYNC at L 


11 C SYNC IN 
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No. Symbol Equivalent circuit Description 





12 GNO1 Ground pin for circuits other than RGB OUT and 
C.V.OUT circunts. Connect with GNO2 of pin 18 
at the lowest impedance. 


13 C OUT Outputs chroma signal to BPF. 


14 Y OUT Outputs Y signal to delay line. 





(14) 

15 REG2V For the inner reference voltage. 

Ground at 10 uF. 

t = 16 CIN Inputs the chroma signal from which the har- 
monics are removed by BPF. 
(6) 
@M @ 
2Vv 

17 YIN Inputs Y signal which is delayed by delay line. 


i pee es ae 


ee ieee 


i ern cme 
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No. Symbol Equivalent circuit : Description 








| Ground pin for RGB OUT circuit and forC.V OUT 
circuit. Connect with GNO1 of pin 12 at tne 
lowest impedance. 












Outputs a composite video signal encoded 
from switched RGB signals. The load of 75 9 
can be directly driven. 





Outputs a switched RGB signal as an RGB 
signal. The load of 75 2 can be directly driven. 
22 G OUT 


23 R OUT 


O® 






Power source for RGB OUT circuit and for 
C.V.OUT circuit. Decoupling should be per- 
formed with a very large capacity. 







2 aes 
YS 


25 Switches TV, PC, MIX and halftone modes. tn- 
put at TTL level 

26 YMIX 

27 YM 





28 Vee Power source for circuits other than RGB OUT 
and C.V.OUT. 
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Electrical Characteristics 
(Vec=5V Ta=25° See the Electrical Characteristic Test Circuit) 


in j 


Supply current i[ Icc: | SG1 to SG6 AC OV carey 12.2 17.3 [mA 
mode 
' Supply current Alec. | SG12 to SG14 DC 0.8V 6.0 14.3 20.0 | mA! 
4.3 


i BW mode 
8.1 eo mA 









law SG7-SG9 DC 2V BW mode 


. supply current 4 


RGB frequency 
characteristic ce eee Veo Siete retet tte 


RGB crosstalk | CT au) 1 Vin = 1 Vpe, f = 200 kHz 


eae aL Sr | ae aS Se Oa ae we 
‘Haltione level [Gr [Fig 320 log (VMN) _——=S~SCS~S~dC |e 
aa aE 1 rr a BAA 


Y level at ? 
riot [iw [Fa eviews ca [o Pon Poe 
Y level at : 
ir cat BW mode 
evel a . — 
[Ce ccc 
Y level at Fig. 4 Y level at 
ae 100% RGB = 


eT a a er A 
ee ——— [ow Yr ron Paes | 
[aa [28a [aie | 378 [vor 


R chroma 
de 


ra chor iva] Von | Pi'6 @ ebro tel aa {ase [as [ie 


phase 


Fig. 6 8 chrome love aah wet 
om " is 
NTSC burst 


oa ex reteset a ae aie 


PAL burst Fig, 6 Burst phase rte fe 
phase PAL mode Tara [22s | ear 
a ee ee Ee 


Leak at B&W | | mv 
mode Mee: GAS pa 


* All phase reference should be the burst of NTSC = 180° 





Aq 


Electrical Characteristics Test Circuit 


OrOLA 





O.1pF 
1K 
| 
ra 
i BPF 
1K- 
0.1 pF 

















$1 


iF ae ae ar aE ak O.\yF 


Goa) T( | 7 . E 


800MV pp 





5V NTSC mode 
25 V. PAL mode 
OV B&W mode 


tt ul fh 


ANOS 





eta SONY: 





2ov 
OFIN | | | 
ern c 8v 
aNPCIsGiy SY NY S 
GINPC $G2) R NS SS Love- 
BINPCISG3I NW NX 


fs 200K He 
t21ONrmye 


SEIN NW 


* YS, YMIX, and YM are 0.8 V (PC mode) 


Fig. 1 


2.0Vv 







Ys 
($Gi2) 


R OUT IC) 
G OUTID) 
@ OUTI¢) 












v MK 
($G13) 


0.8v 


mR ouric) 
G OUT IO) 
@ OuTI€) 


“@ RINPC. GINPC. BINPC = 3V 
RINTV. GINTV. BINTV = 2V 


Fig. 2 
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SFIN 
'$G7) 










RINTVISG4! = 
GsENTVISGS! NS 


B INTVISG6) SS 


AWW 


RtnPCISGi) 


GInNPC (SG2) | | | 0. Svp-0 
Bi nPcisGcs!) 





2 Ov 
YS 
($612) 
0.8v 
20v 
YM 
($Gi3) 
0.8Vv 
2.0V 
yMix 
($G16) 
0.8v 
ROUTIC) 
G our 0) 
6 OUTIE) 
Fig. 3 
2.0V 
C¢ SYNC IN 
($G9) 
0.8v 
2.0Vv 
OFIN 
($67) 
0. 8v 
—< 
RINPC ne 
($G1) 
GinPc ; 
($62) t.OVp-e 
Oinec 1.O0Ve-8 
($G3) 


¢ v Outi 2 
(a 6! 





* YS, YMIX. and YM are 0.8 V (PC mode) 
Fig. 4 
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Application Circuit NTSC 


RGB 
VIOEO OUT ‘ 
YM YMix YS COMPOSITE COMPOSITE 
tN tN IN f N aie Out ea OuT 


a t is 
100u 100 u : i 
+ + am ei soot en “e 


vee 
Sv 






3.S6MHz2 COMPOSITE 





SYNC IN 
RGB VIDEO IN RGB VIDEO IN i Son cave 
Application Circuit PAL 
RGB 
VIOEO OUT 
yma YM vs ; COMPOSITE COMPOSITE 
IN IN T.] c ‘ SYNC OUT VIDEO OUT 
ii cm 
+ 
100 u 100 73 73 7s 73 73 
be 
Vee W00u | 1O00u | OOO 1000u | Ne. tl 
Sv 


PAL 443M COMPOSITE 
IN ALT 800mvp-9 SYNC IM 
RGB VIOEO IN RGB VIOEO IN, IN SIN 
wave 
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Application Notes 


1. 


RGB signal input 

Input the RGB signal to pins 1 to 3 and 4 to 6 via a clamp capacitor. - 

RGB signal is pedestal clamped by means of the burst flag signalinput from pin 8. Input with a 
sufficiently low impedance. 


SW mode 

RGB signal input from pins 1 to 3 and RGB signal input from pins 4 to 6 are switched into the 
specified Y mode at the SW circuit. This, by means of the YS, YMIX, YM signals input from pins 
25 to 27. The SW mode is in accordance with the following table. 


1 PC mode 

RGB signal input from pins 1 to 3 is output via SW circuit. 
2 TV mode 

RGB signal input from pins 4 to 6 is output via SW circuit. 
3 MIX mode 


RGB signal input from pins 1 to 3 and RGB signal input from pins 4 to 6 are respectively 
lowered to a level of —6 dB, mixed and output via SW circuit. 

4 Halftone mode | | 
RGB signal input from pins 4 to 6, lowers —6 dB level and is output. When superimposing, the 
background can be darkened and the letters made easier to read. For normal superimposing, 
ground pin 26 YMIX and pin 27 YM. Input superimpose signal to pin 25 YS. 


SW Mode 





NT/PAL/B & W mode 

By turning pin 7 (NT/PAL/B & W) to 4V and over, NTSC mode is switched on. By turning it to 3 to 
2V, PAL mode is switched on. By turning it to0.8V or under, 8 & W mode is switched on. In NTSC 
mode, burst signal, with B-Y shaft at O°, is output to 180° direction. 

In PAL mode, burst signal, in accordance with PAL ALT signal input from pin 9, is output to 135°, 
225° direction. In B & W mode, chroma signal and burst signal are not output As for V7020, to 
use in NTSC mode, pin 7 is left open or connected to Vcc. 
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10. 


BF signal 


In accordance with burst flag signal input from pin 8, the burst signal from the composite rere 
signal, is formed. Also, the clamping of RGB signal is executed in accordance with this burst flag 
s'gnal. 


PAL ALT signal 

In accordance with PAL ALT signal input from pin 9, the R-Y shaft direction of the modulator from 
the chroma signal, is inverted. When pin@ is at “HH”, (22.0V) it is set to normal direction. When it 
is at “L’, it is set to the inverted direction. : 


Subcarrier input 
Input the subcarrier through a 0.4 to 0.8 Vp-p sine wave, via pin 10 (SC IN). With the subcarrier 


input, too many harmonic waves may adversely affect the phase characteristics of the chroma 
modulator. 


Vec, GND 
Connect with as low as possible an impedance, pin 12 and GND 1, pin 18 and GND 2. Pin 24 (Vcc 


2) and pin 18 (GND 2) are the power supply of 752 driver (RGB OUT circuit, C.V.OUT circuit). As 


large currents flow in, execute decoupling with a sufficiently large capacitor. 


BPF, DL | 
Eliminates harmonic waves contained in the chroma demodulator output, at the ¢ band-pass filter. 
Use a delay line matching the band-pass filter delay time. 


RGBOUT, C.V.OUT 

At pins 19 and 20 (V.OUT) a composite video signal of about 2 Vp-p is output. At pins 21 through 
23 (RGB OUT), an RGB signal (superimposed or else) of about 1.4 Vp-p is output For the 
composite sync signal used together with RGB signal, use the composite video signal of pins 19 
and 20. 

Both C.V.OUT of pins 19, 20 and RGB OUT of pins 21 through 23, can directly drive a load of 752. 


—— 


- 


Composite sync signal 
Through the composite sync signal input from pin 11, sync is added to Y signal. At’H” (22.0V) Y 
signal is activated while at “L” (SO0.8V) sync is activated. , | 
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Descriptions of Operation 

1. Clamp circuit, SW circuit, SW CONT circuit 
RGB signal from PC is input to pins 1 through 3 via a clamp capacitor. In the same way. RGB 
signal from TV is input to pins 4 through 6. Input RGB signals are pedestal clamped together, by 
means of the clamp circuit operating in accordance with the burst flag signal. Clamped RGB 
signals are switched at the SW circuit, in accordance with the 4 modes, specified by YS, YMIX 
and YM signals, which are input from pins 25 through 27. 
RGB signals switched at SW circuit are sent to MTX, MOD and RGB OUT circuits. 


2. MTX circuit, MOD circuit, SC phase shift circuit 
From RGB signal switched at SW circuit. Y signal is formed by means of MTX circuit. 
As for these Y and R signals, B signal goes to R-Y MOD circuit and B-Y MOD circuit. Also, this Y 
signal is sent to SYNC AOD circuit composite sync signal input from pin 11 is added to it, and it is 
sent through pin 14 to delay line. 
SC shift phase circuit creates 0°, 90° subcarriers by phase shifting the subcarrier input from pin 
10. 
0° and 90° subcarriers are respectively sent to B-Y MOD circuit and R-Y MOD circuit. By means of 
R with Y signals and B with Y signals, they undergo quadrature double phase modulation to 
become chroma signals. Chroma signals are sent to BPF via pin 13. 


3. YC MIX circuit 
Chroma signals from which harmonic waves have been eliminated at BPF, and Y signals that have 
passed through the delay line are sent to YC MIX circuit via pins 17 and 16. They are mixed, 
become composite video signals and sent to C.V.OUT circuit. 


4. COMPOSITE VIDEO OUT circuit (C.V.OUT circuit) 
Composite video signals from YC MIX circuit, are amplified at C.V.OUT circuit into about 2 Vp-p 
video signals, and output through pins 19 and 20. C.V.OUT circuit, from each of pins 19 and 20 
can directly drive a load of 75N. 


5. RGB OUT circuit 
Signal RGB switched at SW circuit is amplified to about 1.4 Vp-p by RGB OUT circuit and output 
via pins 21 through 23. RGB OUT circuit can directly drive a load of 75N. 


6. REG 2V 
The internal reference voltage is obtained through the band gap reference circuit. The reference 
voltage becomes the standard for the volume of each of the clamp electric potential, the burst and 
the sync. 
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sync Discrimination for CRT Display 





Description | 
_ CXA1365S is used for sync signal discrimination 
and waveform shaping in the CRT display. 
There are 3 types of Sync input signals for 
discrimination. 
V. separate sync signals 
Composite sync or H. separate sync signals 
Sync on video 


28pin SDIP (Plastic) 





Features 
e Polarity and amplitude of input signals : 
Polarity Amplitude (Vp-p) 
V. separate sync : Positive/Negative 2 to 5 
Composite sync _ : Positive/Negative 0.2 to 1.2 
H. separate sync : Positive/Negative | 2 to 5 
Sync on video _: Negative (Sync signals part) 0.2 to 0.7 
(Video part) 0 to 1.5 
Applications Absolute Maximum Ratings (Ta=25 °C) 
CRT display monitor : : e Supply voltage _ Vec 12 V 
! | | e Operating temperature Topr -20 to +75 °C 
Operating Conditions e Storage temperature Tstg -65 to +150 °C 
Supply voltage © Vec 85to95 V e Allowable power dissipation 


Po 1.35 Ww 


Pin Configuration (Top View) Block Diagram 


VS th 


HSi | 
Pix 
i 


VIDEO “Ni 


wey 

Q2-21-20-~1 9) 24-—29)-(1 9 

Q: Q2 Q3 Qa vss OUT Vss REF GND is vec 
vss IN 





SONY reserves the right to change products and specifications without notice. 
This information does not convey any license under patent nghts of SONY corporation or others. 
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Pin wet and Equivalent Circuit 


"No. | Symbol | Fin votags 
7 : 7 


Pt | 
ie 7 


3 3.2V to 6V 










Equivalent Circuit 


V. separate sync is input at TTL level 
in both positive and negative polarity. 









This pin connects a 0.22uF integrating 
capacitor for the polarity check circuit 
to GND. When connecting the capacity 
at positive polarity, it is 2.5V, at 
negative polarity OV and at no input 
2.5V. 









V. ramp waveforms generation part. 
Generates ramp waveforms 
synchronously with the input separate 
sync cycle and connects 0.22uF to 
GND. | 

The ramp waveforms time constant 
during charge (Rise time) is almost 
determined through the 2kQ and 
external 0.22uF. Same time constant 
during discharge (Fall time) is 
determined through the external 0.22 
uF and the internal 10uA. When there 
is a V. separate sync, Pin 3 turns to 
3.4V~6.0V, exist check is executed and 
sync existence established. When there 
is no V. separate sync, it turns to 
3.2V. 


Pin not in use. 





















V 
410,11 C 
12.13,15 

16,17 















2.0, 3.8V During composite sync input, between 
this pin and GND is connected a 33 
kQ resistance for sync exist 
discrimination and a nearly peak hold 
circuit for 0.22uF capacitor. When there 
is a composite sync a nearly peak hold 
is executed at 3.4V to 3.8V, a 
comparison made with the 2.7V 
reference voltage and sync exist 
discriminated. When there is no 
composite sync, it turns to 2.0V. 
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[No Symbot [Pin vottage [Equivalent Cireut 


il CS IN Inputs composite sync (Positive/Negative 












polarity) and H. separate sync (Positive/ 
Negative polarity). Amplitude either 
0.2Vp-p and above or at TTL level. 


Connects limiter at composite sync 
input part and 0.1uF DC offset 

absorption capacitor for 5 times gain 
amplifier to GND. 





Inputs sync on video (Sync at negative 
polarity). Connects in series 0.47uF 
capacitor and 270Q resistance between 
signal source and this pin. Slice level 
is determined by the relation between 
the total of 147Q and the external 
resistance value multiplied by 20uA, the 
sync frequency, and sync width. 

When resistance value is small, slice 
level is low. 
















Reference pin for V. sync-separator. 
D Provides reference voltage by 

connecting external resistance between 
Vcc and GND. Sets reference to 4.2V. 
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Symbol [Pin votage | Equivalent Cireut 


19 Qs Outputs polarity information of 

20 » OG synchronizing signal. 

21 Q2 High level at 4.5V. 

22 Qi Low level at OV. 

With V. sync separator polarity at Pv 
and composite sync polarity at Px, the 
following table is obtained: 
















Negative Negative 
Negative Positive 

Positive Negative 
Positive Positive 

































HD (H.Drive Pulse) output pin. 
Amplitude output at positive polarity 
from 0 to 4.5V. 


Composite sync or sync separated from 
sync on video is output for V. sync 

separator. Amplitude is at 2.3V to 5.3V 
and output at positive polarity. 





Input pin for V. sync separator 
comparator. Connects an integrating 
circuit composed of 3.9kQ resistance 
and 3300pF capacitor between pins 24 
and 25. In the V. sync separator 
section when the integrated sync is 
anywhere between pin voltage and 
VBE (0.7V) voltage, the comparator 
operates. 











VD (V. Drive Pulse) output pin. 
Amplitude at 0 to 4.5V in positive 
polarity. 
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Reference voltage pin. Connects 27 kQ 
resistance (1%) to GND. -Current 

flowing through this resistance is taken 
as the reference current. 


_ Equivalent Circuit 


Vec 


[eT Symbor 
x IS 





Pin voltage 

























VD output 
voltage 


Test VD output peak 
value during V. 
separate sync input. | 
Input signal A. 
(tw=12.5us) 


Test VD output pulse 
width during V. 
separate sync input. 
Input signal A. 
(tw=12.5us) 


Test VD output pulse 
| width during composite 
sync input. Input 

signal B. (tw=12.5ps) 


Test VD output pulse 
width during sync on 
video input. Input 

signal C. (tw=12.5us) 

























VD output 
pulse width 


@ 


VD (26pin) 11.5 125 | 135 | us 

















VD output 
pulse width 


@ 


VD (26pin) 
















VD output 
pulse width 


@ 
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Symbol Unit 
5 {| HD output EHD Test HD output peak HD (23pin) 4.5 5.0 V 
voltage value during composite 

sync input. Input 
signal D. (tw=0.65pus) 


Test HD output pulse 
width during composite 
sync input. Input 

signal D. (tw=0.65us) 


Test HD output pulse 
width during composite 
sync input. Input 

signal E. (tw=2.5us) 


Test HD output pulse 
width during composite 








0 0.4 V 


— Ma 
— : 
sync input. Input 










HD output 
pulse width 
























® 
PV voltage 
@) 


















HD output 
pulse width 
® 
HD output 
pulse width 
10 Vev1 | Voltage integrated PV (2pin) 
value of V. polarity 
discrimination circuit 
during V. separate 
logic) 
11 | PV voltage Vpvze | Voltage integrated PV (2pin) 2.5 
Q) value of V. polarity 
discrimination circuit 
during V. separate 
sync input. Input 
signal G. (Positive 
logic) 
12 | PH voltage Vent Voltage integrated PH (6pin) 
(4) value of H. polarity 
input. Input signal H. 
(Negative logic) , 
PH voltage | Vena PH (6pin) 21 V 
@) 


thi 
® 
HD output the 
pulse width 
@ 
th3 HD (23pin) 0.5 0.7 Ls 
signal B. (tw=0.65ys) 
tha Test HD output pulse HD (23pin) 0.5 0.7 Us 
width during sync on 
video input. Input 
signal C. (tw=0.65us) 
sync input. Input 
signal F. (Negative 
discrimination circuit 
during composite sync 
14 | EV voltage Vevt EV (3pin) V 
@ 
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Voltage integrated 
value of H. polarity 
discrimination circuit 
during composite sync 
input. Input signal |. 
(Positive logic) 








Test voltage at V. 
ramp waveforms 
generation part during 
V. separate sync 
input. Input signal A. 





SONY. - eyaaees 






















INo.| Item [Symbol | _Test_description 


a voltage Test voltage at V. 


ramp waveforms 
a voltage Vent 


Max 


- EL 


7 ia . | 


Soon 























Test sync existence 
and discrimination 
voltage during | 
composite sync input. 
Input signal J. 


Test sync existence 
and discrimination 
voltage during 
composite sync input. 
No signal input. 





























generation part during 
EH voltage Veh2 
@ 


V. separate sync 
input. No signal input. 
t delay @) 
lai t delay @ 


Logic 
output 
voltage H 


Logic 
output 
voltage L 






Test delay difference 
between CS and HD 
during composite sync 
input. Or the time 

from CS (Positive 
logic) rise time (50%) 
to HD output rise time 
(50%). Input signal K. 


Test delay difference - 
between input signal 
sync and HD during 
sync on video: input. 
Or the time from input 
sync fall time (50%) to 
HD output rise time 

(50%). Input signal C. 


Test polarity 
information output H 
level voltage of 

synchronizing signal. 

























Test polarity 
information output L 
level voltage of 
synchronizing signal 
Vec=9V, Test 
consumption current 
during no signal input. 
Vec=9V, Test reference 
current pin voltage 
during no signal input. 













pin~22pin) 













Consumption 
current 











Reference 
voltage 
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V.SYNC IN (Pint) ee a ae IN VIDEO IN (Pin 9) 
7 a 
8 


V 






fv=45Hz 
twv=12.5us 
Negative logic 2Vpp 












fv=45Hz 
twv=12.5us 
Negative logic 2Vpp 










fH=80kHz 
twH=0.65yus 
Negative logic 2Vpp 


twv=12.5us 





fH=80kHz 
twH=0.65uS 







fH=80kKHz 
twH=0.65us 
Negative logic 
fv=80kHz 
tWH=2.5uS 

Negative logic 0.25Vpp 
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fv=120Hz 
twv=600usS 
Negative logic 2Vpp 


sol Bet 


fv=120Hz 
twv=600ys 
Positive logic 2Vpp 









VIDEO IN (Pin 9) 






















fH=80kKHz 
tWH=2.51S 
Negative logic 2Vpp 


fH=80kKHZ 
H=2.5US 
Positive logic 2Vpp 


16 fH=15kHz 
tWH=3.3uS 
Negative logic 2Vpp 



















fH=80kKHz 
twH=0.65ys 
Positive logic 0.25Vpp 


D.U.T 
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Operation and Input/Output Warveforms Description 


our | Ho | vsync | 
jojo} + [vw fe | - | 
[-[o} + | es | cs | SatOnme 
ae ue to 0 level 
Set HD pulse 
[Te lowe 
Set HD pulse 
t { 














V.Sync 
Positive 


z 
z 
z 









V.Syne 
Negative =? Pv 






— 3.4V (Comparate level) 
pee nea ee eee re 3.2V (No V. sync) 


















TTL leve! 












(Positive/ Vv 
Negative Ego 
75 CS IN 4.5V 
eh + Logic ov 
0.1» . HSL 4.5Vp-p (Positive polarity) 
diye Sen Yo. PH S OV (During no input) 
TTL level (Positive/Negative polarity) 33% EH (5) 69 HO, 
tw=0.65ps to 2.5ys Sync ai 
Comp. Sync VIOEG IN 4.5Vp-p (Positive polarity) 
0.2 to 1.2Vp-p (Positive/ Negative are OV (During no input) 






Decoraer 


polarity) 



















VIDEO . Sync Q1| Q2] G3] Qa Vss OUT [vss IN | 9v GNO Is | Vec 
0 to 1.5Vp-p 0.2 to 0.7Vp-p 0 0 98 8 mae 56K om 
(Positive (Negative ie - VSS REF |57¢ 

lari larit ° a7K 
rte ey) Outputs polarity information of synchronizing signal if 





i 





Negative Positive Pu :Composite sync polarity 
for V. sync-sep 


Positive Negative High level 4.5V 
eae is Composite sync integrated voltage 


Positive Positive Lowlevel OV 





_ 74pA reference current 
Negative Negative Py :V. separate sync polarity | ea 
4.2V reference voltage 


ANOS 


SS9ELWXO 
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Package Outline = Unit: mm 


CXA1365S 28pin SDIP (Plastic) 400mil 1.7g 








SDIP-28P-01 
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Sync. Signal Generator for Camera 


Description 


The CXD1030M is a sync. signal generator for 
video cameras. 


Features 

e Adapts to NTSC or PAL by switching mode 

* Low power consumption 
(Standard NTSC: 25 mW; PAL: 30 mW) 

e Built-in phase comparator and inverter for ac- 
tive filter (separate power supply for the filter 
inverter) 

e External sync. 


Function 
Sync. signal generator 


Structure 
Silicon gate CMOS IC 


Application 
Video - Camera 


Absolute Maximum Ratings (Ta= 25°C) 


Package Outline Unit: mm 





28 pin MFP 




















|| 
| 
t+ 0.1 2 


oe 


MFP-28P-LO2 


e Supply voltage VDD Vss* —0.3 to 7.0 V 
¢ Input voltage VI Vss* —0.3 to VDD+0.3 V 
e Output voltage Vo Vss* —0.3 to VDD+0.3 V 
e Operating temperature Topr —20to +75 a 
e Storage temperature Tstg —55 to +150 Cc 
* Vss=OV 

Recommended Operating Conditions 

© Supply voltage VDD 4.50 to 5.50 V 
¢ Operating temperature Topr —20to +75 2G 
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CXD1030M 


Block Diagram 








e108 4 








HA 


SE 
COMPARATOR 


S 
- 
<q 
a 
WJ 
= 
v8 
oO 


RESET 
GENERATOR 











CXD1030M SONY: 














Pin Configuration (Top View) 





1 pin indication 


Pin Description 


Description 








Horizontal drive pulse 


Vertical drive pulse 








1 


Complex synchronized pulse 





| Complex branking pulse 
7 Burst flug pulse | . 
Hreset input 

V reset input 


| LALT reset input 





Internal/external mode switching INT/EXT 


| Clock input (NTSC: 14.31818 MHz, PAL: 14.1875 MHz) __ 


























Clock output 








ellen seheoas 
Field pulse 





Line alternate pulse 


~ GND 




















“NTSC/PAL mode switching NTSC/PAL 








Initialize input 








Phase comparator polarity switching 





| “Inverter +5V for filter 





Phase comparator output 





Inverter input for filter 





Inverter output for filter 





Inverter GND for filter 





4fsc clock input 





Afsc clock output 


Sep ees 





Sub carrier output 





| Test input (L normal) 


—+5V~ 
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CXD1030M SONY; 
Electrical Characteristics 
DC characteristics 

VDD = ave 10%, VSS=OV, Topr= — 20 to + 75°C 


Supply current 


Static state’ | 





‘ H level 
Output voltage 1"2 |. 


Test circuit (2) 





low= = 1, O mA 





L level 





lone OWA 





. H level 
Output voltage II°3) | 





“i level 


lH = —0.5 mA 








lo. =0. 5 mA 








+H evel 
Input voltage 





L level 


fap leak current 


Input leak current "4 

















Note) *1 VIH=VbDD, VIL=VSs 
*2 Output pins except ‘‘AOQUT”’ 
*3 “AQUT” pin 
*4 Three state pin 


1/O Capacitance 


input on 


Output pin 











Test condition: VOD=V!I=OV, fM=1 MHz 


Filter amplifier characteristics 
Voltage gain GV 23dB (Typ.) 


Test circuit (1) Test circuit (2) 


1KH2 





Gv= 20 log 4 


l4MIiz 
External clock 
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Description of Function 
1. Generation of various sync. signals (See the Timing Chart.) 
Various sync. signals are generated from clocks. 
e Clock frequencies 
NTSC: 910 fH (14.31818 MHz) 
PAL : 908 fH (14.1875 MHz) 
4fsc (17.734475 MHz) 


2. PAL 4 fSc PLL 
Using 908 fH as the master clock, the 4 fSC is put in phase. Corresponding to an external filter 
(passive or active), the phase comparator polarity can be switched. 


Master 
(9O08fH) 


Passive 








Active 




















SC INT: INTERNAL mode 





910fH/4 





4fsc/4 





4fsc/4 


(EXT =L) 
EXT: EXTERNAL mode 
(EXT =H) 











Unused counters are stopped in any of the mode. 
When SC is not required, any counters on SC are stopped and SC is not output by SCOF being 
set to L. 


4. Initialization and Reset 
In the INT mode, the circuit is initialized with the fail of VINT. At this time, the H reset, V reset, 
and LALT reset are not accepted. In the EXT mode, VINT is not accepted but the H reset, V reset, 
and LALT reset are accepted. 
e Initialization (VINT) 
When EXT is L, the fall of VINT is detected and operation is started by the circuit being initial- 
ized at the VD fall position immediately prior to field |. (The initialization is completed within 


100 ns after the fall is detected.) 


NTSC VINT 


Initialize point 


ee Nee cts 2 
VD | VD 
FLD ee ee FLD 


PAL VINT | 


Sas (ee eerceemeener reer are 


| 
Te ale sk ee 


See 


Initialize point 
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e H reset (HR) : | 
A reset is executed with the first fall but no reset will be done as long as the subsequent 
edges do not deviate by more than two clocks (0.98 ys). 

The minimum reset pulse width is 0.98 ys. 
HD is reset 2.94 to 3.43 ys in advance of HR input. 


0.98 ys or more 
ii a 
| 


Pe ices ee ee 


—»>}+—_—__}-— 
| | 2.94 to 3.43ps 


e V reset (VR) 
VD is reset 3.5H in advance of VR input. 
The minimum reset pulse width is 32 ps. 


32ps or more 
ad STA eee 
ve k- 3.5H—> | 


e LALT reset (LR) 
LALT is reset in the same phase as the LR input. 
The minimum reset pulse width is 32 ys. 


32yus or more 


r | Gee 
ieee ee ee 
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Timing Chart H (NTSC) 














SONY: 

















1.47- | 
(SYNC) 3 
147 — | 
VSYNC ee eee heres 
(SYNC) ene 4.89 
2.5) 
BFO ~— 6.85 
VD 
FLO X 
[Unit: ys] 
Timing Chart H (PAL) 
V/2H 1H 


ene ee 


BLKO eaeees Wace —| 


HSYNC 4.93 


(SYNC) A 


EQ 2.47 


(SYNC) 


VSYNC 


27.07 





(SYNC) 


BFO -- 6.91 








4.93 
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Timing Chart V (NTSC) 


FIELD I aes ae FIELD I 

He UP a a ee ee oe ea 
| t 

vDO Saver Maen Ac 





see UTA 
oie ae 204 ———— 
| 


BFO a a a es ee ee 


FOR, Gee oe eee 


| | f 
GG ee ee ee eee | ee 
BLKO aon? de dp ee Ss i EA od. eee ee is ee 


FLD ia eae ema) Scere Oe ee 


Timing Chart V (PAL) 


FIELD 1, Ml ca Vienne as n,N . 

HDO ‘ae i Ae ke dk a i ee oe EL ee ee 
: | ! 
vDO 77 7.SH ] 
| 
| | 

sinc Tor UU 
| { 
i | 

BO: Se Oe ee a ele ee LE 

| 





BFOIN-N) | 


BFolI-1) | l TY | ! l ! ! ! U 
PAM atl ed ee deel a eed he Ll 





LALT(] -) 
| 
‘ . ! : 
FIELD DO ,N a I,m 
HDO LJ a LU L Uy L li U U U U u U U gaa U LU 
| ' 
vr . Po oe ye sare oe 
l l 


BLKO my Eg once teen eco | Can 
Broil -Il) 2 nn 





LALTIN-1)} |_| fs Les] Ee) 
| 

Bae rSMN ase teeah steed eS ed Le ee eed 
| 

FLO | 


a 
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Application Circuits 
NTSC (Internal mode) 








PAL (Filter configuration 1, Internal mode) 


4fsc 
(17. 73MH2)i990P 


908 fH 
(14.18 75MHz) 








Olu 
hws 
75K 





100K 10K O 
1125 
sag 


0 


i 


T 





PAL (Filter configuration 2, Internal mode) 





2SC945 


4fsc 
(17. 73MHZ) 1OO00P 








e) 











0 


th 





908fH 
14.1875MHz 
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Frequency Synthesizer PLL 


Description Package Outline Unit: mm 
CXD1225M are used for the digital 


selection of TV broadcasting as well as AM, FM and 
various radio waves. These PLL IC's were developed 
through high speed N-channel silicon gate MOS tech- 
nology. 





CXD1225M 14pin SOP (Plastic) 


Features 

¢ The maximum operating frequency is guaranteed 
as follows. 
CXD1225M } 300MHz | 
Usage up to 1 GHz is possible when combined with 
an ECL (general purpose) prescaler. 


e Programmable divider permits the division of a 
program frequency up to 1/262, 151 

e Programmable reference divider permits the selec- 
‘tion of comparison frequency at will. 
(E.G. Using a 4MHz crystal oscillator selection 
from 244Hz to 2MHz is possible) 

¢ High-speed phase comparator provides high C/N 
ratio. 

e Operation control through 3pins. 

e 3 independent pins (AM1, FM1, TV1) are provided 
for the signal input at respective frequencies. 

e Multipurpose output terminals are provided 
(AO, BO) 

e Low consumption (Standard: 120W) 


Tenors SOP-14P-LO1 


Structure 
N-channel silicon gate MOS 


Absolute Maximum Ratings (Ta=25°C, Vss=OV) 


e Supply voltage Voo —0.5 to +7 V 
@ Input pin voltage VIN —l1 to +7 V 
e Operating temperature Topr —20 to +75 °C 
e Starage temperature = Tstg —55 to +150 C 


E89224-HP 


eae eeennceamemenmnenememen eee” 
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Recommended Operating Conditions 


Pin 


Supply voltage +45 to +5.5 ae 
High level input voltage | CLK, DIN +2.6 to Voo +0.5 V 
Low level input voltage | LAT —1.0 to 0.8 
High frequency 
signal input amplitude ri | ew eee 
High frequency | 
signal input amplitude eM) en pene 
High frequency 
signal input amplitude AM | en Cees 
High frequency 
signal input amplitude xi | ow ocge 
ae 


Operating temperature —20 to +70 




















Block Diagram and Pin Configuration 


vss AMI Voo FMI TvI B80 AO 


Reference divider 


(14 bit, programmabie) 
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Pin Description — .  #, 


Symbol 
Substrate pin. (Connect 0.01F capacitor between this pin and GND) 
Clock input pin for 20bit serial data input. 


Latch signal input pin for shift register input data (latched with signal rise) Also, 
LAT ; 
Up/Down clock input pin (state changes with signal rise) . 

































External control signal output pin/unlock output pin (E/E MOS push-pull) 


| BO | External contro! signal output pin/data check pin (E/E MOS push-pull) 
High frequency signal input pin (Max. 300MHz) 1/2 prescaler built-in. 














Supply (+5V) 
High frequency signal input pin (Max. 40MHz) 





Electrical Characteristics | | 
(Within Recommended Operation Conditions range, unless otherwise specified) Vss=OV 











Item Pin, Remarks 















Symbol Conditions CXD1225M_ |Unit 
e. [min [Typ.[Max! 
24 | 


Note2 7 40 | mA 
ein=0.3 to 4.0Vp-p | 20 300 MHz 
eIN=0.2 to 4.0Vp-p | 20. 4 150 |MHz 

0.05 MHz 


eiN=0.2 to 2.5Vp-p | | 40 | 


| Vi=0 to VDD ea, ne uA 
| mA 


Operating = 


supply current VDD 















-TVI 
FMI 






Operating 
input frequency 















AMI 
Logic input 



















‘Input 
leak current 
High level 
output current 
Low level 
output current 
High impedance 
leak current 
High level 
output voltage 
Low level 
output voltage 
Note 1) Ta=25°C 
Note 2) Voo=5V Ta=25°C 








Vout=3V Note2 -0.2 


























Phase comparator 
(3 value output) 
PD 




















lo. |Vout=1V Note2 























IH 


Z 
lOH=-20HA 


Vout=2V Note2 




























Push-pull 
by E/E MOS: 
Composition AO, BO 











— 178 - 





SON  Y: CXD1225M 





Operating Input Frequency Test Circuit 


From controller 





Control input data to CX-7925B/CXD1225M: T1-H, T2-H, A-L, B-H 
SG: HP’s 8640B 
(Input level read directly at built-in level meter) 
Operation 
(1) Signal input from the local oscillator 
CXD1225M use 3 independent mpet pins according to frequency and application. 
¢ AMI pin 
Reception pin for AM and TV broadcast. Signal input up to 40MHz is warranted for CXD1225M. 
Frequency division ratio when using this pin is 1/2 to 1/65537. 
¢ FMI pin 
Reception pin for FM and TV broadcast. Signal input up to 150MHz is warranted for CXD1225M. 
Accordingly, the external prescaler is not required for FM reception. For TV reception, the entire TV band 
‘width can be overed through combination with an external prescaler up to 1/8. Frequency division ratio 
ranges from 1/12 to 1/262151. When not in use this pin stays open. 
¢ TVI pin 
This pin is solely used for TV broadcast reception. With the built-in 1/2 prescaler signal input up to 
300MHz is warranted for CXKD1225M. The entire bandwidth can be covered through combination with an 
external prescaler up to 1/4. Frequency division ratio ranges from 1/24 to 1/524302. When not in use 
this pin is grounded internally via a resistor of more than 100kQ. 


(2) Phase comparator output 
The phase comparator output (PD pin) has a 3-level value. The pin is at High level when the input signal 
is more aduanced in phase than the reference signal. At Low level when the phase lags behind and at high 
impedance when they are in phase. 


(3) Control signal and control system 
CX-7925B/CXD1225M are designed as controllers compatible with general 4 or 8-bit microcomputers. 
There are 3 control input pins CLK, LAT, DIN and 2 control output pins AB and BO. Through the proper 
‘combination of these pins, the simplification and multi-functionalization of the system can be realized. 
CX-7925B/CXD1225M feature 3 data input modes, (normal mode), Up/Down mode and Data check 
mode with different signal input patterns for each. 
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(3-1) Control signal input modes 
(a) Data input mode (normal mode) . 

To set all initial values of CXD1225M a total of 40bit of data has to be input 2Obits at a 
time. With LAT pin at Low, as data is input to DIN pin, data is input to the shift register 1 bit at a time 
with the rising edge of the clock input to CLK pin. — 

After 20bit of data has been transmitted to the shift register, with CLK at High as LAT pin is set to High, 
data is latched, (after data is latched, turn LAT pin back to Low, Varying DIN and CLK pins while LAT pin 
is at High may affect data internally). | 

As will be described in detail later on, input data is input either in the programmable divider or the 
reference divider according to the state of the last bitC. In practice input from the controller the 20bit of 
the data including first the reference divider frequency, input pin selection and AO, BO output pins data 
using the above methed. Here the data last bit is set to Low. 

Next input 2Obit including data used to set the programmable divider, in the same way. Here set the last 
bitC to High. This sets all internal states. After that, to vary only the programmable divider value, varying 
only the latter 20bit of data will suffice (In this case too, C is to be set to High). 

To vary the programmable divider value (channel selection, AFT) the usage of Up/Down mode 
mentioned hereafter will improve efficiency. 

(b) UP/DOWN mode 

After setting CLK pin to Low, the contents of UP/DOWN counter can be increased or decreased by one 
according to DIN pin High, Low level. This by turning LAT pin (normally at Low level) from High to Low. 
By repeating this process the setting value of the programmable divider can be varied as required. 

(c) DATA CHECK mode 

This mode is used to check if data has been correctly input from the controller to the data register. Data 
left in the shift register immediately after input data has been latched is output bit by bit from BO pin. This 
at the rising edge of a clock input pin and at to CLK pin while it is held to High and after LAT pin is set 
to Low. The shift register data can only be output from BO pin when bits Tl and T2 of the data are at 
High and Low, respectively. 


(3-2) Control data assignment 

CZD1225M is assigned in 20bits. The last 20bits are the data identification. code. Identifying 
the code will tell the data contents. Though unrelated to users, switching to Test mode is also performed 
using this code. Each of the programmable divider and reference divider frequency number is given in 
binary value with LSB at the leading digit. 

(a) Control input data of the Reference divider (C=Low) 

This can be described as the initialization setting data. It is always input when power is fed or when a 

channel band is switched. The input data composition is as follows. | 





LSB MSB 


e RO to R13; Reference divider frequency division numbers. (binary value with RO as LSB) 
There is an offset element between the input data and the actual frequency division 
: numbers. The relationship being (actual frequency division eel (Input data+ 2) 
e Pll, Pl2  ; Specification of the signal input pin. , 3 
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e A,B, T1_ ; Each of AO and BO pins features 2 functions selected according to Tl value. When T1 is 
at Low, A and B values are output as they are to AO and BO pins. These signals can be 
used to select the prescaler frequency division, the filter constant, the channel band signal 
and various other purposes. When the prescaler M54465P (mitsubishi) for TV reception is 
used the following selection codes for frequency division ratio apply. 





When T1 is at High, AO output pin outputs the phase comparator LOCK/UNLOCK state. 
AO pin H; UNLOCK 
L; LOCK 
BO pin becomes, as described in Paragraph(3-1)C for Data check mode, the shift register 
data output pin. Through the clock input to CLK pin the shift register content is continu- 
ously output. Note that when T1 is at High, AO and BO pins can not be used for external 
control. | 
; This code determines the latch direction of the input data. In this case, set to Low. 


AO output BO output 
A a ee 
UNLOCK signal Shift register output 

H L | Reference divider output Main divider output 


(b) Programmable divider input data (C=High) 
fale 


This data determines the Programmable divider frequency division ratio. 
LSB MSB 


© 
© 















mm no dad 





e NO to N17; Programmable divider frequen division numbers. (Binary value with NO as LSB) The actual 
frequency division number differs according to the pin selected for the signal input as 
follows. 















Relation between N 
and the true frequency 
division number ND 


cr 0 to 65535 N+2> 2 to 65537 
SFM 4 to 262143 N+8 12 to 262151 
TVI 4 to 262143 2+ (N+8) 24 to 524302 


Range of the 
true frequency 
division number ND 







N frequency division 
input data range 
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e T2 -; T2 is used for Test mode selection.Users usually set.this data to Low. To test the 
frequency division output and reference output this T2 bit and afore mentioned T1 bit are 
set to High while A and B bits are set to Low. Then, a reference output and a frequency 
division output can be observed at AO and Bo pins respectively. 

eC ; As.described before, set to High in this case. . 


(3-3) Data input and control signal timing . 
(a) Data input mode (normal mode) - Various timings show the minimum value un- 
: less otherwise indicated. 


LAT 


195% LO.2us 
ws! | s 





(b) UP/DOWN mode 


' ‘ a ie | 
See ee 4ys we 2.508 ae 
\ 
| 


} > hs 
1 
pees 


] 
NA aD 7000808 





on . | XXKKX 


BO 





(& Mark indicates data is output within this timing) 
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(4) Reference signal (Reference divider input signal) 
The connection of a chrystal oscillator to X1 and XO allow these IC’s to generate reference signals. The 
input of an external clock signal to X1 pin permits the usage of an external clock as reference signal. 


(4-1) Reference signal generation by means of built-in oscillator 
Connect a chrystal oscillator with a frequency of 1MHz to 13MHz to X1 and XO pins, as shown below. 
The diagram below shows an example where a standard 4MHz osillator is used. The capacitance ratio of Ci, 
Co should be 1 to 2: 1 while their serial capacitance values should be the specific load capacitance of the 
chrystal oscillator. | 





(4-2] Reference signal generation by means of external clock 
When an external clock signal, such as a clock signal obtained from the controller is to be used as 
reference clock, input it to X1 pin via a capacitor as shown below. The clock frequency range is guaranteed 
up to 13MHz. However, the usage of a signal with proper rise and fall (over SV/uS) is recommended 

especially when the frequency is low. This is to prevent malfunction... 





me 
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Application Circuit 


Mix Mix | Mix 





4700P 1000P + 1000P 


Substrate 


voltage 
generator 





os 5.6k 22k ‘O 
2SK105A-10 : 
ey 45 
3.3k 
, + 
K 
C) ® -) ® 1.2k YY 


+5V \ , 


From controller 
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High Frequency Input Sensitivity Characteristics 





$00 1000 
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CA 
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Input frequency fin (MHz) 


AO, BO pins Output Current Characteristics 


ee voltage Vor (V) 





a 
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fecal eee eae 
Poesia 
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‘ CESS EH. 
ed os oe 
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Output tinge Von (V) 


pie voltage Vor ” 
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Output voltage Vou (V) 


PD (Phase Comparator) pin Output Current Characteristics 








te 
= 
a 
hay 
Ea 
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2 
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Supply Current loo and Voltage Characteristics 


TO. 
NITANTEN TEE 
NEN EN CTT. 
TNTEN NTT 
UNS 
S 
COUT 


(wus) cq} JuewNd ‘Aiddng 








Supply ee Voo (V) 
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Sync Separation and AFC for Digital Video Processing 





Description 

The CXD1229Q consists of a sync separation | 
circuit best suited for digital video processors and an 48pin QFP (Plastic) 
AFC that outputs 910f,, clocks. 





Features 
e Double action sync separation circuit copes well 
with noise and APL fluctuations. 
e Fully synchronous AFC circuit. (910f, generator) 
e VD detection circuit does not malfunction when | 
dealing with nonstandard signals. 
e First field and second field (OOD/EVEN) 
discrimination circuit. Structure 
Silicon gate CMOS IC 





Applications , 
Digital video processor, digital VCR, digital TV 


Block Diagram 


Vee 
Vee 
Stl 
STt 
VSIN 
CPOQ 
FCS 
CMP I 
VCIN 
Vss 


= 
~) 
vs 


= ie ae 
Feedbeck ciamo & {wrst 6) nas 


SyNc seperation 


















XVOT V syne separation é 
RE SW JOG VO detection 
JOG @}) wiNO 
POS 44) ArH 
IR! GO @8) YHD 
XXA CHD 


8/91 version 
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Absolute Maximum Ratings (Ta=25°C) 


e Supply voltage Vop Vss5—0.5 to +6.0 V 

© Input voltage | Vi Vg —0.5 to Vpp + 0.5 V 

e Output voltage Vo Vs5—0.5 to Vpp + 0.5 V 

© Operating temperature Tete —25 to +85 Cc 

e Storage temperature. Tate —40 to +125 °C 

eQOutput current. Sole Vo=Vop (Max.) +70mA | 
Vo =OV (Max) —40mA 

Recommended Operating Conditions 

e Supply voltage Map 4.75 to 5.25(Typ.5.00) V 

e Operating temperature Tope 0 to +70 "Cc 

eH level output current Vou — 0.4 (Max.) -0.4mA 

eL level output current Vor (Max) +10mA_ 

Pin Description Al: esdesta AO: Analog output 






2 i cS 

P| Fes_| Wo 

[2 | cro | Wo 

i 

[4 [StL _ | _Al_| Syne chip level of sync clamp system SSCSC~“~*~S~S 

FS | _VSIN | _AI_| Video input of sync clamp system SSCS 

2a Ad (UA 
[Al_| Slice level of feedback clamp system —SSOSC~“~S~S~S~S 

[8 | FCL_| Al _| Syne chip level of feedback clamp system SSCS 

VCIN | AL | Video input of feedback clamp system 

| 10 PWM | AL | Operational amplifier input 

| 11 | PEO | AO | Operational amplifier output. 

[az va T= Teno 

EPD Phase comparison output of sync rise and built-in H counter 

(Phase error output of AFC sub loop) 


Phase comparison output of sync bottom line and built-in A counter. 
(Phase error output of AFC main loop) 


| 15 | MCKI | ot | Inverter input for VCO. 

| 16 | Yo | O| Inverter output for VCO. - 

| 17 | MCKO | O [910f, output. Logically, equivalent to YO. 
ee 


V 
































































~_ 
oo 























SS 
[19 | Von | =| +8V 
Normally at ‘“‘H'’. "'H’': AFC error, active 
sia : “L'': AFC error, hold 
Erac Fine adjustment of AFC lock phase. Pin13 (FPD) pulse width is altered 
21 TC \/O | through the connection of a time constant to this pin to enable fine adjust: 
ment of Pin27 (AFH) lock phase. 
[MMT [1 [Normally at "H'. (Builtin monostable multvibrater testing pin) 
[ere | 0 [Burst tag, pulse outputpin, 
[ae wine 0 [winnie fr VP (Conn OTR 
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Pins No. | Symbol 1/0 Description 
25° 3 HD 1/O | AFC direct output. (Monitor pin for testing) 


0 | Vertical syne output. (Connect to CxD1228) SSCS 
7 0” [AFC HO output. (Connect to OxD1226/1228) SSS 

0 | Timing output for pedestal clamp. (Connect to xDIZ26) 
Poe eee ee 


30 HLFH 2 8 1/2ty (=7.5kHz) output (For PAL APC correction) 


ee Ve WG 


WEVN ODD/EVEN. detection outputs. ‘‘H’’: First and third fields. (Connect to 
CxD1226/1228) 


= ee rae Normally at ‘‘L”’ 
ee ee Rough adjustment of AFC lock phase. Pin27 (AFH) phase changes by 
| 35 | TstTr | 1 | approx. 42Onsec, everytime 1 bit changes 
ee teen Normally at ‘“L”. Sep Test pede) 
[37__|_YMCK |_| _| Master clock input (This pin is not internally connected to MCKO) __| 
oe ces Normally at “L’’. CHT: Test mode) 
eee 





‘‘H'': VD generated from RFSW input 
““L": VD generated from video input (XVDT In to be pieeee 





Phase difference between RFSW and VD when VD is generated from RFSW. 






(“H": 7H, bh hea 6H) 


| 45 | XRES | O | V-Det aul output. (Monitor pin for testing) 
ie ars [ot farawrin 
eae aes Composite sync input of V-Det system. Connect to “CSYN”’. 

| 48 | CSYN | 1/0 | Sync separation output of sync clamp system 
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Electrical Characteristics : 
1) DC characteristics Vop =5Vt5%, Veg =OV, Topp =O to +70°C. 


em [Syribo 
Supply current Vong | At stand still ~ | 


Digital output voltage - east | 
H level | a cae 


OH 
Digital output voltage Vou |lop=3.2mA Vs 


L level - lo. =10mMA Vsg 


\/O pin of operational ampli- 
Aout 


fier connected to IC external 
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Analog output voltage 








Input voltage H level 


nm 
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% 


CMOS level 


V,=0 to Vpp (All input pins) 


Input voltage L level 


— 
co) 


V 
V 





ss 
ss 
Input leakage current 10 


* 1ViG=Voo, Vir =Vss 


-2) 1/0 capacitance 


a ee 
Input pin - Cu 1 Tc=29'C 










P 
— 
OD ne) 
ms) vl 


Output pin — . T,=25°C 
Input/Output pin Ty=25'C 


Description of Functions 
(1) Syne separation 







video input 


Composite sync. signal 
output 


The video input signal passes through feedback clamp, first sync separation and after noise elimination, 
clamp pulse is formed. With this clamp pulse, the video input signal is sync clamped and the second sync 
separation performed. | | 
With this double sync separation circuit structure, a sync separation circuit resistant to noise and APL 
fluctuations is realized. 
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(2) Fully synchronous AFC circuit (910f, circuit) 


Hsync input Hsync edge input 


Phase 
comparator 
PO FPO 








YMCK(910te ='4. 3MH7) 


R 








oo 
Vea/2 AFC ‘ 
ne Sub loop 


—_ ea erate 
ae E AFCmain loop 






IT J 
+5V 

Input H sync, that edge and VCO (X 910f,,) counted down to 1/910 are phase compared. There are 2 such 
error outputs: RPD: phase comparison output between all sync bottom line and the built-in H counter, and 
FPO: between sync rising edge and the built-in H counter. RPD output is a lag-lead filter and FPD output 
is an integrator. Both outputs are converted into DC error respectively. 

The added value is applied to a variable capacitor and VCO oscillation frequency maintained at a stable 
91 0f,,. 


(3) VD detection circuit does not malfunction when dealing with nonstandard Signals 
wee ar iter bbe ie 
| 


Integrates 
CSYN 






Slice level 


VO’ ————a 
(Slice output) aa ot 
AFH 


Standard 7 ‘8, ( First/third fields ) ' 
signals ‘ 






; 
signals yo: s, 
3 : ; 
VO 


CSYNC is integrated sliced and VD obtained. This VD is resampled at AFH and VD formed. With a standard 
signal, as shown in the above diagram, a stable VD is obtained. However, in nonstandard signals, the relation 
between H sync and V sync is not constant. VD rise and AFH overlap and in some cases a stable VD output 
cannot be obtained. In such cases, CXD1229 varies the slice level and automatically prevents AFH and VD 
from overlapping to obtain a stable VD output. During variable speed PB in personal computers and VCR’ 
s a Stable VD output can also be expected. 


Nonstandard 








(4) First field and second field discrimination 
When there is no H sync signal in the delay pulse that comes within a constant period from the V sync 
signal, it is discriminated as the first and third field. If there is a signal then it is discriminated as the second 
and fourth field and output from Pin WEVN (Pin32). (For “H’’: first, third field) 
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Timing chart 


(1) 


Pin changes by H. 


H-$yne 7 i 


vCIN (3) iS 5 en 


cPO (2) : | | 





vSIN (5) | 


Same voltage as STL ® 


t ’ 
' ‘ 
t ’ 
‘4 ‘ 
‘ ' 
‘ ' 
‘ ' 


CSYN So. = : 





CHO @3 ny | | ' Phase changes trom above signals 
: according to AFC lock phase 


BFP @) em _ 
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Pin changes by field 
e First/third fields 


c.SYN @8) 


Start of first/' 
third fields 


ne JUL 


wet 1400S 


‘ 


otto 14005 


@ Second/fourth fields 


3H 3H 2.54 
Jn rere ner tern ffl emt ermtastene rm 
4 4 ' 


_ Start of Secsndi 
~~ fourth fields 


8 uu ee 
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Package Outline Unit: mm 


A48pin QFP (Plastic) 0.7g 





QFP-48P-LO21 
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SONY. CXA1496AQ 


10-bit 2OMSPS A/D Converter 


Description 

The CXA1496AQ is a 10-bit 2OMSPS 2-step parallel 48 pin QFP (Plastic) 
type A/D converter for video signal processing. 

This A/D converter operates on a dual +5V power 
supply. The external addition of sample and hold, 
reference power supply and clock timing circuits permit 
the conversion of analog signals into digital signals. 





Features 

e Maximum operating frequency 20MHz (Min.) 

@ Integral linearity error 10-bit + 1.5LSB 

e Differential linearity error 10-bit + 1LSB Function 

e@ Low power consumption 310mW (Typ.) 

« Wide bandanalog inoul ‘Ons 10-bit 2OMSPS 2-step parallel type A/D converter 
@ Low input capacity 150pF (Typ.) 


Structure 


SSH Cigar eo elon Bipolar silicon monolithic IC 


(Compensation within a range of + 16LSB) 
e TTL input (CLK only: ECL LIKE) 
e T TL output (3-state control) 
e Output code Binary/2S complement/ 
1S complement 


Applications 
High resolution video signal processing 


VREFBS VREFB = VREF3)sVREF2)sVREFL = VREFTYREFTS | | DADA 


Block Diagram 


| DGND3 
(28) —(z1 {28 (25) 
7 nA hbk cAne: 
| 
















| 
LL C 
VIN. L CLK 
VINI ; : MINV 
ee ees A : F ain 
. ttt R UL | 
AVE 0 za 
~@ = a 
i H-ENCODER Sie i sie 
| Es ee eee, |. 
pvcee St eeeese (is) Davol 


(ae aaah 
L | Hi liserey ¢ gece 
UNvER (4S) OVER / UNDER FING OUTPUT BUFFER CORRECTION 
OUIPUT BUFFER 


| 
tee ee? 
Oe Oe Om Om Om Om OO aw, (2) 


(S80) DO D1 D2 D3 DA | | D5 D6 D7 D8 D 9 QMSB) 
Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 


any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Description 


The CXA1693Q performs high speed sample and 


hold of video and various type of signals. 


Features 
e Maximum sampling frequency 
40MHz (Minimum) 
e Built-in -2V constant voltage circuit. 
e Built-in clock pulse generating circuit for 
A/D converter — 
e Low power consumption 
180mW (Typical) 


Absolute Maximum Ratings (Ta=25 °C) 


e Supply Voltage Voc 
oo Vee 

e Write current lw 

e Operating temperature Topr 

e Storage temperature ~Tstg 

e Allowable power dissipation Pp 


Structure 
BiPolar silicon monolithic IC. 


Operating Conditions | 
e Supply Voltage Vee 
Vee 


Application 


| Advanced Information 
High Speed Sample and Hold IC Z 


7 
-7 
50 
-20 to +75 
-65 to +150 
375 


‘4.75 to 5.25 
-4,75 to 5.25 





32 pin OFP (Plastic) 


mA 


°C 
mW 


Usage in combination with the CXA1694Q or CXA1496Q can simplify peripheral circuit 


design for A/D conversion. 


— 196 - 


SONY. CXD1172AM/AP 


6-bit 20OMSPS Video A/D Converter (CMOS 





Description 

The CXD1172A is a 6-bit CMOS A/D converter 
for video use. The adoption of a 2-step parallel 
system achieves low power consumption at a 
maximum conversion speed of 2OMSPS mini- 
mum, 35MSPS is typical. 





CXD1172AM 16pin SOP (Plastic) 


Features 


e Resolution 6-bit + 1/2 LSB 
e Max. sampling frequency §20MSPS 

e Low power consumption | 

40mW (at 20MSPS Typ.) 

(Reference current excluded) 

Built-in sampling and hold circuit. 

3-state TTL compatible output. 





Power supply 5V single : : 
Low input capacity 4pF CXD1172AP Té6pin DIP (Plastic) 
Reference impedance 300Q (Typ.) | 


_ Pin replaceable with CXD1172. 


Structure 
Silicon gate CMOS monolithic IC. 


Applications 
TV, VCR digital systems and a wide range of fields where high speed A/D conversion is required. 


Absolute Maximum Ratings (Ta=25 °C) 


e Supply voltage Vop 7 V 
e Reference voltage Vat, Vas Vpop to Vss V 
e Analog Input voltage VIN Vop to Vss V 
e Digital Input voltage CLK Vpp to Vss V 
e Digital output voltage Vcu, VoL Vpp to Vss V 
e Storage temperature Tstg -55 to +150 °C 
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CXD1176Q 


8-bit 20MSPS Video A/D converter with Clamp Function 





Description 

The CXD1176Q is an 8-bit CMOS A/D 
converter for video use that features a sync 
clamp function. The adoption of a 2-step parallel 
method realizes low power consumption and a 
maximum conversion speed of 2OMSPS. 


Features 
e Resolution power::-8-bit+ 1/2 LSB (DL) 
e Max. sampling frequency::;-2OMSPS 
elLow power consumption::-6O0mW 
(at 2OMSPS Typ.) 
(Reference current excluded) 
e@ Built-in sync type clamp function 
@ Built-in monostable multivibrator for 
pulse generation 
@ Built-in sync pulse polarity selection function 
¢ Clamp pulse direct input possible 
@ Built-in clamp ON/OFF function 
@ Built-in reference voltage -self bias circuit 
@ Input CMOS compatible . 
e 3-state TTL compatible output 
e Single 5V power supply 
e Low input capacity::-11pF 
e Reference impedance::-300 2 (Typ.) 


clamp 


Applications 

TV and VCR digital systems and a wide range 
of applications where high speed A/D 
conversion is required. 


Structure 
Silicon gate CMOS !C 





32 pin QFP (Plastic) 





Absolute Maximum Ratings (Ta = 25°C) 


e Supply voltage Voo 7 V 

e Reference voltage Vat, Vas Voo to Vss V 

@ input voltage VIN Voo to Vss V 
(Analog) 3 

@ Input voltage VIH Voo to Vss V 
(Digital): Vit 

e Output voltage VoH Voo to Vss V 
(Digital) Vo- 


e Storage temperature 
Tstg —55 to +150 TC 


Recommended Operating Conditions 
e Supply voltage . 


AVoo, AVss 4.75 to 5.25 Vo 
DVoo, DVss 
| DGND-AGND! 0 to 100 mv 
e Reference input voltage 
Vrs 0 to V 
VAT to 2.7 V 


1.8Vp-p above 
Tewi::25 (min) ns 
Tpwo:::25 (min) ns 
e Operating ambient temperature 
Topr -20 to+75 TC 


e Analog input VIN 
e Clock pulse width 


Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Preliminary 
8-bit 35MSPS Video A/D Converter with Clamp Function 





Description 


The CXD1179Q is an 8-bit CMOS A/D Converter 

for video use that has a sync clamp function. LP 
The adoption of a 2-step parallel method real- 
izes low power consumption and a maximum 
conversion speed of 35MSPS. 





32 pin QFP (Plastic) 


Features 


Resolution power; 8-bit+ 1/2 LSB (DL) 

Max. sampling frequency; 35MSPS 

Low power consumption; 100mW (at 35MSPS Type.) (Reference current excluded). 
Built-in sync type clamp function. 

Built-in monostable multivibrator for clamp pulse generation. 
Built-in sync pulse polarity selection function. 

Clamp pulse direct input possible. 

Built-in clamp ON/OFF function. 

Built-in reference voltage self bias circuit. 

Input CMOS compatible. 

3-state TTL compatible output. 

Single 5V power supply. 

Low input capacity; 11pF 

Reference impedance; 300Q (Typ.) 


Applications 
Wide range of applications where high speed A/D conversion is required. 


Structure 
Silicon gate CMOS IC. 


Absolute Maximum Ratings (Ta=25 °C) 


Supply voltage Vopb 7 V 
Reference voltage Vert, Vrs Vpp to Vss V 
Input voltage (Analog) VIN Vop to Vss V 
Input voltage (Digital) Vin (VIL) Vop to Vss V 
Output voltage (Digital) VcH (VoL) ~ Vpp to Vss V 
°C : 


Storage temperature Tstg — -55 to +150 
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8bit 500MSPS Single VIDEO DAC (ECL input) 


Description — 

The CXA1236Q is an ultra ‘high-speed D/A 
converter that multiplexes two 8-bit input data. 

This IC realizes a maximum conversion speed 
of 5OOMSPS and is_ suitable for signal 
processings which require high speed and high 
resolution DA conversions such as_ high 
quality displays, high definition video systems 
and others. we 


Features 
e Ultra high-speed 
_ 1 BOOMSPS, multiplexed input 
@ High resolution: 8bit 
e Low power consumption 

>: IW (for Vee =— 4.5V) 
e Video control input 


: Sync, Blank, Ref. White, Bright 


@ ECL 100K and 10K compatible input 

@Can drive 252, 37.52, 502, and 752 loads 
e Differential current output 

© RS-343A compatible output 


CXA1236Q 


44 pin QFP (Ceramic) 





Functions | 
8bit 500OMSPS Single VIDEO D/A Converter 


Structure 
Bipolar silicon monolithic IC 


e—55 to —4.2V range single power supply operation .. | 


Block Diagram and Pin Configuration (Top View) 
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Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown; if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. / 
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SONY. CXD1178Q 


8-bit (OMSPS RGB 3-Channel D/A Converter 


Preliminary 





Description 

The CXD1178Q is an 8-bit high-speed D/A converter 
for video band use. It has an input / output equivalent to 
3 channels of R, G and B. It is suitable for use of digital 
TV, graphic display, and others. 


Features 

e Resolution 8-bit 

e Maximum conversion speed 40MSPS 

e RGB 3-channel input/output 

e Differential linearity error +0.25LSB 

e Low power consumption 240mW 
(200Q load at 2Vp-p output) 

e Single 5V power supply 

e Low glitch noise 


Recommended Operating Conditions 


e Supply voltage AVoo, AVss_ 4.75 to 5.25 V 
DVoo,DVss 4.75 to 5.25 V 
e Reference input voltage Vrer 0.5 to 2.0 V 


e Clock pulse width Tpwi 12.5 (Min.) ns 
Tpwo 12.5 (Min.) ns 
e Operating temperature Topr —20 to +75 °C 


Block Diagram 


mS><éS 


‘6 


GENERATOR bo 


anent 

Cur | 

; cerrs [iL 
CLOCK 





48 pin QFP (Plastic) 





Structure 
Silicon gate CMOS IC 


Absolute Maximum Ratings (Ta=25°C ) 

e Supply voltage Voo vi V 

e Input voltage — VIN Voo to Vss V 

e Output current lout © 0 to 15 mA 
(Every each channel) 

e Storage temperature 


Tstg -55to+150 °C 


Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Digital Comb filter 


Description | | | 
The CXD2011Q is an adaptive comb filter compatible — 80 pin QFP (Plastic) 

with both NTSC and PAL systems and provides good | | | 

Y/C separation capability. 


Features 
e Y/C separation by adaptive processing 
e Has two built-in 1H delay lines | 
e Under the PAL system, a comb filter can be easily 
realized by combined use of the CXD2011Q with a 
CXK1202S or CXK1203Q. 
-@ Clock 4fsc, 8-bit configuration 





Structure 
Silicon gate CMOS IC 


Absolute Maximum Ratings (Ta=25°C , Vss=0V) 


® Supply voltage ~ Voo Vss-0.5 to +7.0 V Application 

@ Input voltage Vi Vss—0.5 to Von+0.5 V YIC separation for color TV and VCR 
e Output voltage ~ Vo Vss-0.5 to Voo+0.5 V 

@ Operating temperature Topr ~—20 to +75 "CG 

e Storage temperature Tstg —55 to +150 °C 

Recommended Operating Conditions 

@ Supply voltage Vpp 4.5to 5.5 V 

e Operating temperature Topr —20 to +75 °C 


Block Diagram 


Adaptive 
filter 
operation 


oad 
6364 ($s) @) 


- x 
° > 
z 
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INVO 


Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. . 
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SONY CxD20110 


Pin Description 
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O 


Symbol 
VI30 


I/ 





Description 
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Under the PAL system, the signals which are vo20 through 27 delayed 1H 
by external line memory are tobe input. 
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DLT2 Test pin to be set at L level 
RATI Internal coefficient switchover: “L” for NTSC, “H” for PAL | 


NTPL | |_| NTSC/PAL switchover: “L” for NTSC, “H” for PAL 
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Built-in line memory output 2 
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Under the PAL system, the signals which are VO10 through 17 delayed 1H 
by external line memory are to be input. | 
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Electrical Characteristics 


1) DC Characteristics | (Vop=5V + 10%, Vss=0V, Topr=-20 to +75°C) 


Supply current 


H level output voltage 
L level output voltage VoL 
loc=8mA * 2 


Clock 14.3MHz * ! 


ai ayaansGeak ’ TTL level 2.5 
evel input voltage 1H 
: | CMOS level *3 
TTL level Vss 
L level input voltage Vit ; 
CMOS level * 3 Vss 


* 1) Vin=Vbp, Vit=Vss 
* 2) Applicable to Pins 4 and 6 
* 3) Applicable to Pin 5 





2) Input/Output Capacity 


Output pin Ta=25 °C 


3) AC Characteristics (Voo=5V + 10%, Vss=0V, Topr=—20 to +75 °C ) 


Setup time for VINO to 7 CLK 


Hold time for VINO to 7 CLK 


Setup time for VI20 to 27 
CLK 


Hold time for VI20 to 27 CLK td 


Setup time for VI30 to 37 
CLK 


Hold time for VI30 to 37 CLK tdh 


Time from when CLK is input 
to when VO10 to 17 data is 
‘| set 
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C.i=20pF 










Time from when CLK is input 
to when VO20 to 27 data is 
set 


Time from when CLK is input 
to when YO to 7 data is set 
Time from when CLK is input 
to when CO to 7 data is set 


CLK frequency 


L=20pF 
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Description of Functions ) ss 

The CXD2011Q is an NTSC and PAL compatible digital Y/C separation IC which offers higher ssannanee than 
the conventional line comb, thanks to adaptive (two-dimensional) processing. Two-dimensional processing, 
compared with three-dimensional processing, makes it possible to get a lower cost system. 


In the case of NTSC, the ecnvenional simple line comb always produces an error in the vertical non-correlated 
portion, because it calculates non-correlated signals together as shown in Fig. 1. In order to minimize the 
possibility of calculating non-correlated signals together, two line combs are provided for Y/C separation of signals 
of a line. One of the line combs (referred to as the upper line comb for the sake of convenience) is for calculation 
of signals of the line and the one above the line, whereas the other line comb (referred to as the lower line comb 
for the sake of convenience) is for calculation of signals of the line and the one below the line. These two line 
‘combs are separately used to ensure calculation of correlated signals together. 





TV totes Waveform Chrominance output after 
Chrominance output after Y/C separation - 


Y/C_ separation by CXD20110 


by conventional line comb 


soe ff 
line comb 
G 


LX Ss 
Error created here ® 
8 
® 
f Lower line comb 
TNT 1. 


When only a line for example is colored as shown in Fig. 2, an error occurs in both the upper and lower line 
combs. In the case of signals like this where the vertical frequency is high but the horizontal frequency is low, the 
bandpass and trap are used for Y/C separation. 
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Red sie 
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Chrominance output after 
Y/C separation 
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Chrominance output after 
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Fig. 2. 
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When both the vertical and horizontal frequencies are high and vertical correlation strong, the 2H comb output 
derived by averaging the upper and lower comb outputs is used. 

In this manner the upper comb, lower comb, 2H comb or BPF output whichever is an optimum output is selected 
on the basis of signal correlation, thereby assuring much higher accuracy in Y/C separation than by the 
conventional line comb. 

In addition, digital implementation eliminates ringing, etc. that used to occur in the conventional glass delay line. 


In the case of PAL, Y/C separation by use of the conventional BPF and trap presented problems such as 
considerable cross color and poor frequency response. These problems can be solved by use of the CXD2011Q 
without causing any side effects. 


Summary of Advantages Offered by CXD2011Q 

1) Accomplishes Y/C separation with much higher accuracy than the conventional line comb. 
2) Helps reduce the number of parts in sets because of compatibility with both NTSC and PAL. 
3) Reduces cross colors and improves the frequency response in the PAL system. 

4) Digital implementation eliminates ringing, etc. encountered in the glass delay line. 

5) Reduces the load on the manufacturing line because there is no need for comb adjustments. 


( 
( 
( 
( 
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Application Circuits 
For NTSC es 
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Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot.assume responsibility for - 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 
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Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 
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| SONY. CXK1202Q | 


Digital Delay Line 


Description 

CXK1202Q is a digital line memory pertaining to 8-bit 
structure which employs silicon gate CMOS process. It 
can easily be used to realize compensation for dropout 
of VTR and used as a digital filter, noise reduction, etc. 


Features 
e 1144 wordsx8 bit structure 
e Number of delay steps is 17 to 1144 bits and variable. 
e Possible to select the following 16 delay lines 
(Peripheral circuit is unnecessary) for NTSC, PAL and 
SECAM 
905 to 912 bits 
1129 to 1136 bits 
@ High speed cycle time 
Minimum write cycle time 25ns 
Minimum read cycle time 25ns 
e |/O level Compatible with TTL level 
e Data output three-states 
@ 5V single power supply operation 
Low power dissipation (200mW typ.) 


Absolute Maximum Ratings 


© Supply voltage Vpp —0.5 to +7.0 V 
® Input voltage VIN —0.3 to +7.0 V 
e Operating temperature Topr —10 to +85 "G 
e Storage temperature Tstg —55 to 150 °C 
@ Power consumption Po 500 mW 


Block Diagram 







7 oA 
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WRITE READ 
ADORESS ADDRESS 
COUNTER COUNTER 


Voo Vss 


Sony reserves the right to change products and specifications without prior 


¥ : SMALL : wl 
eS 1 LINE MEMORY (1144X8BIT) DELAY 


32 pin QFP (Plastic) 





Recommended Operating Conditions 

(Ta=0 to 70°C ) 

e Supply voltage Vop 4.5to 5.5 V 
(5.0V typ.) 

e Supply voltage Vss 0 V 

e Input voltage “H” level Vin 2.4toVp0+0.3 V 

e Input voltage “L” level ViL —0.3 to +0.8 V 


Structure 
Silicon gate CMOS IC 


Pin Configuration (Top View) 
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Pin peeoe Reon 


‘Pin oe Pin description 


These are small delay steps setting input pins. The setting number of the 
4 to3 S:1 to $3 


delay steps is determined by the cycle of the clear signal and the level of S: to 
Ss. At this point, the clear signal sets rough number of delay steps of every 
a meer 


multiple of 8 bits. However, pins S1 to Ss set ney. ston. of 1 bit-unit with 8-bit 
8 to 11 Qi to Qs 


















width. 


An input pin which selects the number of delay steps either 905 to 912 bits or 
1129 to 1136 bits when the DEL pin is set at “H” level. The 905 to 912 bits of 
delay steps are selected when it is at “H” level and 1129 to 1136 bits of delay 
steps are selected when it is at “L” level. 



















An output enable input pin. The data output pins (Qi to Qs) become into 
output mode when they are at “L” level. They become into high impedance 
state when they are at “H” level. 












These are data output pins. The outputs against the respective inputs of li to 
l4 correspond to Q: to Qs. The access time is determined from the rising edge 
of the clock. 








Data output pins. The outputs against the respective inputs of Is to ls 
correspond to Qs to Qs. The access time is determined from the rising edge 
of the clock. 








A clear signal input pin of the read address counter. It becomes into input 
-mode when the DEL pin is at “L” level. The signal is input into IC at the rising 

edge of the CK. The signal input from the RCLR pin is mance when the DEL 
pin is at “H”. 











A clear signal input pin of the write address counter. It becomes into input 
mode when the DEL pin is at “L” level. The signal is input into IC at the rising 

edge of the CK. The signal input from the WCLR pin is ignored when the DEL 
pin is at “H”. 









An input pin which selects the external and internal clear signals. When at “L”, 
it becomes into external clear signal input mode and the number of delay 

steps can be set at any bit from 17 to 1144 bits. When at “H”, it becomes into 
| internal clear signal using mode and the number of delay steps can be set at 
any bit from 905 to 912 bits and from 1129 to 1136 bits. 


A clock input pin. The I/O timing of the respective signals and the delay step, 
etc. can be defined against the clock input from this pin. 


Data input pins. The data set up time and hold time are determined from the 
rising edge of the clock. 


Data input pins. Data set up time and hold time are determined from the rising 
29 to 32 edge of the clock. 


|Voo ‘| The pes =e pin (+5V). 
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SONY CXK 12020 


Electrical Characteristics 


(1) DC characteristics (Vop=5.0V, Ta=25 °C ) 


Item 


Power supply current (Active) 


Input leakage current —2 


Output leakage current 
Output voltage “H” level lox=—400 pA 


Output voltage “L” level Hits loc=4.0mA 


(2) AC characteristics (Vov=4.5 to 5.5V, Ta=0 to 70°C ) 
(Regarding the timing chart, see next page.) 





Min. 
5 


Item Symbol 
| Data set up time tdsu 
Data hold up time tdh 
WCLR, RCLR set up time 
WCLR, RCLR hold time 


Clock pulse width 
















tcsu 
ch 


Low or High 


Clock frequency 

From clock input to output data determination 
From OE input to output data determination 
Output disable time (from OE) 

Output enable time (from OE) 


tpdb 
tpdh 
tpdi 


~~ os ma 
2 
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Timing Chart 


CXK12020 


(1) The input signal levels are at the low level=OV and at the high level=3V, and 5ns for both rising and falling 


(2 


— 


edges. 


The voltage judging level of the low and high levels is 1.5V. 


Input dota 


CK 


WCLR RCLR 


CK 


CK 


Output dotagitogads 


Output data Q1 to08 


3V 


OV 


3V 


OV 


3V 


OV 


3V 


OV 


3V 


OV 


High 


3V 


OV 


High 


Low 


WX LMU 


| tdsu tdh_ | 
}~————+}«--____->| 
| 


tcsu tch tcsu 


(active) (inactive ) | : 
| 
| eee ee 
| | 


l tckw | tckw 
| tpda Low and high represent 


boy output levels of IC 
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Application 


1. 1H delay line (Delay steps 905 to 912 bits, 1129 to 1136 bits) 
Since a clear signal generation circuit is incorporated in the CXK1202Q, an external clear signal is 
unnecessary when it is used as an 1H delay line. By selecting the DEL pin (pin 19) to “H” level and the OE pin 
(pin 7) to “L” level, they can be used as the delay lines of the delay steps as shown in Tables 1 and 2. 
A circuit and timing chart when they are used as the delay line of the delay step 908 bits are as shown in 
Figs. 1 and 2. 


NTSC/PAL (pin 6) pin is at “L” 


Delay step 


NTSC/PAL (pin 6) pin is at “H” 


Delay step 
905 
906 


907 


908 
909 
910 
911 
912 








L L 
ie L 
H L 
H L 
L H 
L H 
H H 
H H 


Ces “aie sO Eee oe 
Ses) ole; oes, ake Me ee 


Table 1. Delay steps when NTSC mode Table 2. Delay steps when PAL mode 


CK 
Voo or GND 





Fig. 1. Circuit of 908 bits delay 


CK ° 1 2 3 4 906 907 908 909 910 of 912 


tdsu tdh | 


PN AK UK AKAN NK NK Neos oor 0 IK v9 IK 2 Ka OK 9X 


tpda 


88 RCLAIACLLRACLLIN LINAC NK DDK 


Fig. 2. Timing chart of 908 bits delay 
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2. Delay line (Delay step 17 to 1144 bits) 
By setting the DEL pin (pin 19), NTSC/PAL pin (pin 6), and OE pin (pin 7) to ae level, they can “ used as a 
delay line of delay steps 17 to 1144 bits. _ 
The delay steps can be determined by the clear signal and the input level of Si to Ss. The clear signal is input 
always every 8n (nis an integer. n=1, 2, ... 141) clocks. At that time, the obtained delay step is either one from 
8 steps of 8 (n+1) +1 to 8 (n+2) bits. The:selaction is performed by S: to Sa pins. The number of delay steps to 
be obtained by the input levels of S:1 to Ss are tabulated in Table 3. 
For example, when used as a delay line of delay step of 123, it is written as 123=8 (14+1) +3 and it becomes 
n=14. Accordingly, input the clear signal every 8X 14=112 clocks and set the S1, Sz and Ss pins respectively to 
“L”, “H” and “L” levels and it can be used as a delay line of delay step of 123 bits. The circuit and timing chart at 
that time are respectively as shown in Figs. 3 and 4. _ 


Ds: | & | & | Deeystep 


8 (n+1) +1 
8 (n+1) +2 
8 (n+1) +3 
8( n+1) +4 

— 8 (n+1) +5 
8 (n+1) +6 
8 (n+1) +7 

8 (n+2) 










ck CLEAR 1: 


ee eS 





2 cake? ch i es 





ae ie See 








Fig. 3. Circult of 123 bits delay Table 3. Delay steps when clear signal 
is input every 8n clocks 


112 113 114 15 116 17 118 19 120 123 122 123 
CK Oo 1 2 3 4 114 o' 1° 2' 3' 4’ §' 6’ 7° 8' 9' 10° We 2' 13° 


a | | 
CLEAR tcsu tch ea Ne eg ee ee re 
tdsu-+—4 f+ tdh | 
MRD / C30, CD CED) CED CED 7 ED 7 CD 7 CED/  CEDY YC CED) 4 CCD,/GRN/ CD/)C)7 
+ 


Our QCLALLRALXLLALLLL 


Fig. 4. Timing chart of 123 bits delay 
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Special Application Example — Data Holding 


Since SRAM is incorporated in the CXK1202Q, data holding can be carried out. However, it is unable to perform 
random access of the held data. The maximum data holding amount is 1120 words x8 bit. 

The data holding can be carried out by controlling the input timing and clock of the WCLR and RCLR signals. 
Set to WCLR and RCLR signals input modes by selecting the DEL pin (pin 19) to “L” level. By selecting the 
NTSC/PAL pin (pin 6) to “L” level, the maximum data holding amount of it becomes 1120 words x8 bit. 








e Data writing.in 
When the WCLR signal is input so as to fetch it at the rising edge of the clock signal, the write address 
counter is cleared and the data input at that moment is written into the top address. After the WCLR signal 
has been transferred to “H” level from “L” level, the write address counter is incremented and the data are 
recorded in the order they have been input. If there are data, which are desired to be written in, up to i-th 
(i is an integer. i=0, 1, 2, ... 1119) and when the condition is 8m 3 i S 8m+7 (mis an integer. m=0, 1, 2, ... 
139), input the clock signals up to 8 (m+1) 2 to 8 (m+1) +7 counted from the WCLR signal input and it 
becomes necessary to stop the input of the clock signal there-after. (Fig. 6) 
Note) e Be sure that if the clock signal after 8 (m+1) +7th clock signal is not stopped, it keeps counting 
on as if there are input data. 
@ When the clock is stopped at other than 8 (m+1) +2 to 8 (m+1) +7, the power supply current is 
somewhat increased so it is desired not to stop it. 











e Data read out 
When the RCLR signal is input so as to fetch it at the rising edge of the clock signal, the data having been 
held commence to output data after 8 to 15 clocks from that clock. The data are output in the same order 
as they have been written in. The data output commencing period is dependent on the levels of S1 to S3 as 
shown in Table 4. 
A circuit example when data is output from after 11 clocks is as shown in Fig. 5 and its timing chart is as 
shown in Fig. 7. 
Moreover, the data read out once is held unless it is rewritten. 
Note) e Ifthe RCLR signal is input during data writing, reading out from after 8 to 15 clocks is possible. 
At that time, input the RCLR signal after 8k clocks (k is an integer. k=1, 2, 3, ... 141) from the 
WCLR signal input. (Fig. 8) 
e Do not stop the clock while reading the data is being performed. 


ine 














Output commencing period 


After 8 clocks 
After 9 clocks 
After 10 clocks 
After 11 clocks 
After 12 clocks 
After 13 clocks 
After 14 clocks 
After 15 clocks 


CK WCLR RCLR 













Beaezrzr|? 
rarezzer|e 
Bazreerl|e 





Fig. 5. Acircuit from the RCLR signal Table 4. Number of clocks when the RCLR 





is input to the data output signal is input to the data output 

commencement commencement (Make clock in 
which RCLR signal has been input 
to 0) 
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WCLR . 


Stop the clock between this interval. 


Bimst)+2 eimti)+4 almti+e 


: ro) 1 2 a@m-! 8m Bmtt Bmt2 Smt3 Smee SEmth Bmts SBmt7 S(mtt) simettt a(m+t+3 a(m+i)+5 | B(m+t)+7 
eM ee oe ear er LE ee oe eee 
. ; Ls) ld eee Sw a 


WCER tcsu tch 


tdsu ott te 
DATA / 


a WOK NK 








When data up to i-th (8m sis 8m+7) are desired to be written, d Note) ° i=0, 1, 2,---1119 
input clocks up to 8 (8m+1) +2 to 8 (m+1) +7th , e m=0, 1, 2,--- 139 


Fig. 6 The data write in timing when they are being held 


CK 
RCLR 


DATA 
OUT 





Fig. 7 The data read OUT timing 
When S1=“H”, S2=“H” and S3=“L” | 
After 11 clocks outputs commencing period in Table 4. 


Bk~1 8k Bk +1 Bat2 akt+3 Bk+4 8k +S Sk+t6 ak+7 Slee) Sletthes Slk+wH2 CkHHS Alkines BlkKHHS B(k+146 


ry 1 2 3 4 5 
cK | | | | | | | | | L_| | | | | | | | | | [ ° | [+] fe] [=] [+ | [>| [¢] [7] [fe] [>] [10] [+] [+2] [5] [+] | 


tcsu tch 





RCLR 





tdsa tdh 


PIN RIK MK NK NK ENO KONO 


COCKE) (OEE (BKM Z (8 (k41)+3) (BK +1144) (at S) (8lktt+6) 
p PP, ,, 2, 










Note) k=1, 2,141 


Fig.8 The timing of data read out while writing in data (When S1=“H”, S2="L” and S3=“L”) | 
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Digital Delay Line 


Description | Package Outline 
The CXK1202S is a digital line memory 


pertaining to 8-bit structure which employs 
silicon gate CMOS process. It can easily be used 
to realize compensation for dropout of VTR and 
used as a digital filter, noise reduction, etc. 


Unit: mm 


28 pin SDIP 


Features 

« 1144 words X 8 bit structure 

¢ Number of delay steps is 17 to 1144 bits and 
variable. 

« Possible to select the following 16 delay lines 
(Peripheral circuit is unnecessary) for NTSC, 
PAL and SECAM 

905 to 912 bits 
1129 to 1136 bits 

e High speed cycle time 
Minimum write cycle time 25ns 
Minimum read cycle time 25ns 

e 1/0 level Compatible with TTL level 

¢ Data output three-states _ 

© 5V single power supply operation 

« Low power dissipation (200 mW typ.) 


SRK-26P-01 





Structure 
Silicon gate CMOS 


Absolute Maximum Ratings 


« Supply voltage Voo —O0.5 to +7.0 V 

« Input voltage VIN —0.3 to +7.0 V 

* Operating temperature Topr —10 to +85 we 
« Storage temperature Tstg —55 to 150 oC 
« Power consumption Po 500 mW 


Recommended Operating Conditions (Ta=0°C to 70°C) 


« Supply voltage Von 4.5 to 5.5 V (5.0V typ.) 
¢« Supply voltage Vss 0 V 
« Input voltage “H” level Vix 2.4 to Voot+0.3 V 
« Input voltage “L” level Vit -0.3 to +0.8 V 
=22) = 
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CXK1202S 





Block Diagram 





SMALL i 
1 LINE MEMORY (1144x8BIT) DELAY Cary 
CONTROLLER Qe 
OE 
St 
j 
$3 
WRITE READ 
ADDRESS ADDRESS 
COUNTER COUNTER 
TIMING CONTROLLER NTSC/PAL 
DEL 
WCLR 
RCLR 





Pin Configuration (Top view) 


Voo is lé I 7 le NC CK OEL WCLR RCLR Qa Q7 Q6 Q8 





l2 rz S1 S2 $3 NTSC/OE Q1 @Q2 Q3 Q4 Vss 
PAL 
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Pin Description 


Pin symbol Pin description 


Data input pins. Data set up time and hold time are determined from 
the rising edge of the clock. 


















These are small delay steps setting input pins. The setting number of | 
the delay steps is determined by the cycle of the clear signal and the 
level of Si to S3. At this point, the clear signal sets rough number of 
delay steps of every multiple of 8 bits. However, pins S1 to S3 set delay 
step of 1 bit-unit with 8-bit width. 






An input pin which selects the number of delay steps either 905 to 
912 bits or 1129 to 1136 bits when the DEL pin is set at ’’H" level. The 
905 to 912 bits of delay steps are selected when it is at ’H” level and 
1129 to 1136 bits of delay steps are selected when it is at ‘’L’’ 


An output enable input pin. The data output pins (Qi to Os) become 
into output mode when they are at “L” level. They become into high 
impedance state when they are at ’'H” level. 













level. 













These are data output pins. The outputs against the respective inputs 
of 11 to la correspond to Q: to Qs. The access time is determined from 
the rising edge of the clock. 








10~13 Qi~Qa : 





A grounding pin. 






Data output pins. The outputs against the respective inputs of Is to ls 
correspond to Os to Os. The access time is determined from the rising 
edge of the clock. 












A clear signal tnput pin of the read address counter. It becomes into 
input mode when the DEL pin is at ’L” level. The signal ts input into IC 
at the rising edge of the CK. The signal input from the RCLR pin is 
ignored when the DEL pin ts at “H’. 











A clear signal input pin of the write address counter. It becomes into 
input mode when the DEL pin is at “L" level. The signal is input into IC 
at the rising edge of the CK. The signal input from the WCLR pin is 
ignored when the DEL pin ts at “H”. 


An input pin which selects the external and internal clear signals. 
When at ’L”, it becomes into external clear signal input mode and the 
number of delay steps can be set at any bit from 17 to 1144 bits. When. 
at “H”, it becomes into internal clear signal using mode and the 
number of delay steps can be set at any bit from 905 to 912 bits and 
from 1129 to 1136 bits. 


A clock input pin. The 1/0 timing of the respective signals and the 
delay step, etc. can be defined against the clock input from this pin. 
















- 
Non-connection 


Data input pins. The data set up time and hold time are determined 
24~27 lIs~I5 an 
from the rising dais of the clock. 


SDA = 


CxK 1202S SON Y: 


Electrical Characteristics 


(1) DC characteristics Vop=5.0V, Ta=25°C 


c= [= [7 [ml 
Output voltage ‘H” level VOH 27 | — | | Vv /lon=-400pa | 
[Output voltage“ level | va | - | — | 04 |v [lomaoma 


(2) AC characteristics Voo=4.5V to 5.5V, Ta=O°C to 70°C 
(Regarding the timing chart, see next page.) 


env Win [Tye] Max | Un Remarns 
ata set uptime dt tw [| 8 | - | - [sf 
Data hold up time itm fs | - | - | s > 
[WCUR, ACI set uptime | ew [ts | - | - [s | 
[WCLR. ACCA pois ume |e | 8 | —- | — [8 
[cick pulse with | ww | 10 | — | — | "8 [tow or high 


[cick teaueney | _f | — | — | 40] wa 


From clock input to output 
eae ; — 25 ns 
data determination : 









































F OE input t tput 
rom O€E input to outpu 25 


data determination 
Output disable time (from Of ie ree eon | 


(3) Pin capacity Ta=25°C, f{M=1MHz, Vin=VouT=OV 


Tino pin copocity | Ow | — | - | 7 | oF 
[Oviput nin capecity | Cour | - | | 10 | oF 



















— 225 - 





CXK1202S 


Timing Chart 


SONY: 


(1) The input signal levels are at the low level = OV and at the high level = 3V, and 5nS for both 
rising and falling edges. 
(2) The voltage judging level of the low and high levels is 1.5V 


Input data 


CK 


CK 


CK 


Output data Q1 to Q8 


Output data Q1 to OB 


3V 


OV 


3V 


OV 


3V 


OV 


3V 


OV 


3V 


Ov 


High 


Low 


3V 


Ov 


High 


Low 


VM 





i 26 nee ae 
' 
_ ot 
4 
' ip 


lokw tckw 
ee ee ‘ es 
| a Low and high represent. 
tpda 
Ln 


output levels of IC 
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Application 


SONY: 


1. 1H delay line (Delay steps 905 to 912 bits, 1129 to 1136 bits) 
Since a clear signal generation circuit is incorporated in the CXK1202S, an external clear 
signal is unnecessary when it ts used as an 1H delay line. By selecting the DEL pin (pin 21) to 
"H" level and the OE pin (pin 9) to ’L" level, they can be used as the delay lines of the delay 
steps as shown in Tables 1 and 2. 
A circuit and timing chart when they are used as the delay line of the delay step 908 bits are as 
shown in Figs. 1 and 2. 


NTSC/PAL (pin 8) pin is at ‘ 


81 | Se | 89 | Delay step 


L 
H 
L 
H 
L 
H 
L 
H 





a fr toa 





NTSC/PAL (pin 8) pin is at’ 





L 
H 
L 
H 
L 
H 
L 
H 


Se aks. 2k. 2k rr a 
Ze. er SE eee 
EE See eee ee 





Table 1. Delay steps when NTSC mode Table 2. Delay steps when PAL mode 


CK 


DATA 
IN 


DATA 
OUT 


ee 














DATA DATA 
IN OUT 
NTSC/__ de GND 
S2. S3 PAL OE 
Fig. 1 Circuit of 908 bits delay 
906 907 908 909 910 git 912 
Tdsu | 

YOM KENNESAW MMH K KEK K AG 





tpda 


XT EEK 


Fig. 2 Timing chart of 908 bits delay 
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2. Delay line (Delay step 17 to 1144 bits) 
By setting the DEL pin (pin 2), NTSC/PAL pin (pin 8), and OE pin (pin 9) to ’’L” level, mney can 
be used as a delay | line of delay steps 17 to 1144 bits. 

The delay steps can be determined by the clear signal and the input level of Si to S3. The clear 

signal is input always every 8n (n is an integer. n=1, 2,.... 141) clocks. At that time, the 
obtained delay step is either one from 8 steps of 8(n+1)+1 to 8(n+2) bits. The selection is 
performed by Si: to $3 pins. The number of delay steps to be obtained by the input levels of Si: 
to S3 are tabulated in Table 3. 
For example, when used asa delay line of delay step of 123, it is written as 123=8(14+1)+3 
and it becomes n=14. Accordingly, input the clear signal every 8X14=112 clocks and set the 
S1, S2 and S3 pins respectively to “L", "H" and ’L” levels and it can be used as a delay line of 
delay step of 123 bits. The circuit and timing chart at that time are respectively as shown in 
Figs. 3 and 4. | | 


n=1, 2,...141 


ps Ps [ss [oa sep 













= Voo L 8(n+1)+1 
H 8(n+1)+2 
sales L 8(n+1)+3 
. H 8(n+1)+4 
oT L 8(n+1)+5 
H- 8(n+1)+6 
L 8(n+1)+7 

H 





8(n+2) - 


Fig. 3 Circuit of 123 bits delay Table 3. Delay steps when clear signal is 
input every 8n clocks 
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lesu | ‘ch | 
CLEAR | tet i L_| : Z 
' dsu ‘dh 


ra NDNA NAN MANDAN BHD DDO 
DATA WXKH NNER OOOO 
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Fig. 4 Timing chart of 123 bits iets 
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3. Special Application Example — Data Holding 

Since SRAM is incorporated in the CXK1202S, data holding can be carried out. However, it is 
unable to perform random access of the held data. The maximum data holding amount is 1120 
words < 8 bit. 

The data holding can be carried out by controlling the input timing and clock of the WCLR and 
RCLR signals. Set to WCLR and RCLR signals input modes by selecting the DEL pin(pin 21) to 
“L” level. By selecting the NTSC/PAL pir ‘pin 8) to “L” level, the maximum data holding 
amount of tt becomes 1120 words X 8 bit. 


¢ Data writing tn 
When the WCLR signal is input so as to fetch it at the rising edge of the clock signal, the 
write address counter is cleared and the data input at that moment is written into the top 
address. After the WCLR signal has been transferred to 'H” level from “L” level, the write 
address counter ts incremented and the data are recorded in the order they have been input. 
If there are data, which are desired to be written in, up to i-th (i is an integer i=O, 1, 
2. .1119) and when the condition is 8mSiS8m+7 (m is an integer m=O, 1, 2,... 139), 
input the clock signals up to 8(m+1)2 to 8(m+1)+7 counted from the WCLR signal input 
and it becomes necessary to stop the input of the clock signal there-after. (Fig. 6) 
Note) + Be sure that if the clock signal after 8(m+1)+7th clock signal is not stopped, it 
keeps counting on as if there are input data. 
« When the clock is stopped at other than 8(m+1)+2 to 8(m+1)+7, the power 
supply current is somewhat increased so it is desired not to stop it. 





Data read out 
When the RCLR signal is input so as to fetch it at the rising edge of the clock signal, the 
data having been held commence to output data after 8 to 15 clocks from that clock. The 
data are Output in the same order as they have been written in. The data output 
commencing period is dependent on the levels of Si to S3 as shown in Table 4. 
A circuit example when data is output from after 11 clocks is as shown in Fig. 5 and its 
timing chart is as shown in Fig. 7. 
Moreover, the data read out once is held unless it is rewritten. 
Note) + If the RCLR signal is input during data writing, reading out from after 8 to 15 
clocks is possible. At that time, input the RCLR signal after 8k clocks (k is an 
integer k=1, 2, 3,...141) from the WCLR signal input. (Fig. 8) 
* Do not stop the clock while reading the data is being performed. 
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DATA @)~@) (0)~ (3) DATA 
CXK1202 OUT 
NT Ce ey” K1 20? GG 
S: S2 S3 /PAL OE 





Fig. 5 A circuit from the RCLR signal is 
input to the data output com- 
mencement 
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Table 4. 









After 
After 
After 
After 
After 
After 





Output commencing period 


After 8 clocks 
After 9 clocks . 


10 
11 
12 
13 
14 
15 


SONY: 





clocks 
clocks 
clocks 
clocks 
clocks 
clocks 


Number of clocks when the RCLR 
signal is input to the data output 
commencement (Make clock in 
which RCLR_ signal has been 





input to QO) 


aoa | ok Ce 





CK 


WCLR 


wae . t sical (8m) (8m+)(8m+2)8m+3) (8m+4(8m+5(8m+6) (8m+7) 
| ARR K ERK AX IK MX XK KX XX RX XK XK OK OE OE ODD 


Stop the clock between this interval. 
t 1 
1 

Blm+i)+2 Bim+N+4 Bims+li+6 
ie) 1 2 Bm-1 8m Bm+! BM+2 BmM+3 BM+4 BM+5 Bm4t+6 Sm+7 Bl(mtl) B(m+l) +1 } B(m4+143 } 8(m++5 8(m+1)+7 


en cr 47 a Letoree | a 
Ld Ged i 


! 
Ld ee _————————— 









When data up to i-th (8m Si S 8m-+ 7) are desired to be written, 


input clocks up to 8 (8m +1) +2 to 8 (m+1) + 7th Note) e i=0,1,2,...1119 


e m=0,1,2,...139 


Fig. 6 The data write in timing when they are being held 


0 1 2 3 4 5 6 7 8 9 10 0611 12:iR 14 15 16171819 22s 
CK 

tesu | tch 
RCLR = toda 


DATA YOY. 


OUT 


' We lle, Ul Ulla: Wl, a Wea, Wa, Wn, Wee, Uda’ ED CED 2 CRD: CED: CD: CED DD? (DD): DD 


Fig. 7 The data read OUT timing 
When S1="H", S2="H” and S3="L" } 
After 11 clocks outputs commencing period in Table 4. 


(o) 
N 
Os 
A 
o 


8k—-1 8k Bk+1 8kt+2 B8kt3 Bkt4 BktS Bk+6G Skt7 Blkti) AkH HH S(kHH2 B(k+1)+3 Bk+I44 B(k+145 BIkHHE 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 





Fig. 8 The timing of data read out while writing in data 
(When S1="H", S2="L" and S3="L") 


Note) k=1,2,...141 
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Video Signal Field Memory 





Description 
The CXK1206M is a 3port VRAM capable Seber ar eet) 
of coping with both NTSC and PAL and of 
storing pictures for one 8-bit field with two 
chips, and is suitable as a memory for 
improving the picture quality including 
NR + TBC, and NR+double speed. 


Features 
e Asynchronous 3-ports, one for Write and two 
for Read. 
¢ 960 column x 306 row x 4 bit structure (suita- 
ble for video signal processing). 
e NTSC and PAL are respectively compatible 
with 4 fsc. _ 
e Applicable to various uses in recursive 
_mode/non-recursive mode. | 
e Random access : column—by block (Write only) 
row by line. | 
e Transmission between I/O ports and the inter- 
nal memory can be automatically controlled 
from the inside. 
Transfer synchronizing function. 
Power consumption: 100 mW (Typ.) 
Power supply: +5V +10%. 
1/O level: TTL Low input capacitance. 
* Substrate bias generator built in. 





Structure 
Silicon gate three-layered polysilicon, CMOS 


Applications — | 
Video signal processing field memory 


Absolute Maximum Ratings (Ta = 25°C, Vss = OV) 


¢ Supply voltage Vcc -—1.0 to +7.0 V 
¢ Operating temperature Topr — Oto +70 2C 
e Storage temperature Tstg -55 to +125 &C 
e Allowable power dissipation Pp 1.0 WwW 


Recommended Operating Conditions (Ta=0 to 70°C, Vss = OV) 


e Supply voltage Vcc 4.5 to 5.5 V 
¢ Supply voltage Vss ) V 
¢ Input voltage ‘’H level’’ VIH 2.4 to 6.5 V 
° Input voltage ‘’L level’’ VIL -—2.0to +0.8 V 


Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
nneration af the devices Sonv cannot assume responsibility for any problems arising out of the use of these circuits 
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Block Diagram 


TROsA00 O 
TRI7a00 1 


TSM/A00 2 


Horizontal, 
Vertical 
Write 

address 
counter 


Transfer 
control 


€ cxw 
Lt 
Input buffer 

60x 4-bit 


960x306x4 
DRAM core 


Read port 1 ; 





— 233 - 


Ves 





Horizontal, 
Vertical 
Read 
address , 
counter 1 


Horizontal, 


Vertical 
Read 
address 
counter 2 





SONY | | | 3 CXK1206M | 





Pin Description 





Symbol 
TRO/ADDO 
TR1/ADD1 
TSM/ADD2 

CKR1 


No connection 


Power supply (+ 5V) . 


Ground 














D013. 


VCLR1 
INC1 
HCLR1 







VCLRO 
INCO 
HCLRO 
7 CKW 


14 


—s 


=z 


nN 
2 


< 


c 
Vs 









No connection 


[Pon 2veriealclar SSCS 
Bae ee a 


P 


> 


23 


DIN3 


Ls) 
~N 








HCLR2 
INC2 
VCLR2 


WwW 


DO23 
DO22 





CKR2 
TR2/ADD3 
Vss 


37 
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RM 
According to the status of this pin, the CXK1206 operates in any of the two modes: one 

is the recursive mode with this pin set at high level, and the other is the non-recursive mode 

with this pin set at low level. 

e Recursive mode: This mode permits sequential access to 960 X 306 memory cells up to O to 
293759. Initialization is conducted by VCLRO, 1 and 2 pin input. In the case of Write, the serial 
data input when VCLRO high level is latched by CKW is treated as the data input of Line O 
/Block O. In the case of Read, the serial data output is given as the data for Line O/Block 
O with a lag of 64 clocks from the moment when VCLR1 and 2 high level is latched by CKR1 
and 2, respectively. 

@ Non-recursive mode: The mode treats 960 X 306 memory cells with a unit of 1 line/16 blocks 
(60 bits per block) and controls lines with VCLRO, 1 and 2 and INCO, 1 and 2 and blocks 
with HCLRO, 1 and 2. It is different from the recursive mode in that, in the case of Write, 
the serial data input when HCLRO is latched by CKW is handled as the data input for Line O 
/ Block O, and in the case of Read, the serial data output is output from Read ports 1 and 
2 as the data for line O/Block O with a lag of 64 clocks from the moment when HCLRI1 
and 2 are latched by CKRI1 and 2. 


APM 

This pin is necessary for the mode for presetting the block address in one line of the Write 
port, and the address preset mode is valid only when RM is set to low level (non-recursive 
mode). If this pin is at high level when HCLRO is latched by CKW, one of 16 blocks is selected 
by four bits ADDO to 3. When the address preset mode is not in use, do not fail to select 
low level, in which case, TSM, TRO, TR1 and TR2 become available from among the multi- 
functional pins (TRO/ADDO, TR1/ADD1, TSM/ADD2 and TR2/ADD3). 


TRO/ADDO, TR1/ADD1, TSM/ADD2, TR2/ADD3 
These pins serve as block address presetting pins when APM is at Bian level (address preset 

mode), (non-recursive mode) and as pins for transfer synchronization mode when APM is at 

low level. 

@ln the address preset mode, one of 16 line blocks of the Write port with the use of ADDO 
to 3 four-bit binary data can be selected, and the data input Is accepted as in the non- 
recursive mode. 

@e When TSM is at low level (master), signals for synchronizing other CXK1206s with master 
CXK1206 are output from TRO, TR1 and TR2, and when it is at high level (slave), in contrast, 
synchronizing signals are received. Also, use TSM pin with a fixed DC and does not change 
it during device operation. 

e TRO is the I/O pin for Write transfer synchronization of the Write port. 

eTR1 is the I/O pin for Read transfer synchronization of the Read port 1. 

eTR2 is the 1/O pin for Read transfer synchronization of the Read port 2. 

e When using in Transfer Synchronize mode, be sure to connect between master and slave for 
all of TRO, TR1 and TR2. 


CKW 

The rising edge of this pin issues a signal for latching data from input pins DINO to 3 into 
the shift ragister and input of internal address pointer control pins (VCLRO, HCLRO and INCO). 
Since this signal serves also as the basic signal for start control of the internal clock 
synchronizing logical circuit and the dynamic RAM, it is necessary to cause clock operation 
irrespective of the presence of Write operation. . 


VCLRO 

The pin plays different roles between high level (recursive mode) and low level (non- “recursive 
mode) of pin RM. 

The number of counts of VCLRO is counted only for latch of high level after recognition of 
low level of the latched state by CKW. Continuation of high level is counted as one. 
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@\In recursive mode: When CKW latches VCLRO’s high level, the then Serial write data input Jis’: 
taken in as the data of * (0, 0). From among: the data entered so far data of less than.‘a 
block as partitioned. by block (60 bits) are rejected. 

* (0, 0) means Line O/Block 0; (v, h) means the number of lines sha that of blocks upon | 
input of control signal. 

@ In non-recursive mode: When CKW latches high isvel of VCLRO, shift advances until ‘he block 
(60 bits) during Serial write is filled up, and the line is cleared. More specifically, if VCLRO 
is entered during Serial write, it is transferred to the (v, h) memory cell after the completion. 


of input of 60 bits, and the data to be serially written are transferred to (0, h+1) memory 
cell. 


HCLRO- | | 

When high level of this pin is latched by CKW, the then input data is first taken in as (v, 0) 
data. Input data already entered and not sufficient to fill up a block (60 bits) are rejected. When 
pin RM is at high level (recursive mode), a signal to this pin has no meaning. 

The number of counts of HCLRO is counted only for the latch of high level after recognition 


of low level of the latched state by CKW for each time. Continuation of high level is counted 
as one. | | 


INCO 


When this pin is latched by CKW, the lines in the corresponding number are incremented. The 
incremented lines become valid in two cases : when HCLRO’s high level is latched, or when 
VCLRO's high level is latched, and the shift register then advances to the end of that block. 
When pin RM is at high level (recursive. mode), a signal to this pin has no meaning. 

The number of counts of INCO is counted only for the latch of high level after recognition 
of low level of the state latched by CKW. Continuation of high level is counted as one. _ 

@ When combining with VCLRO, the number of counts n of INCO during the time from the state 
of VCLRO latched by CKW until the shift register is filled up with 60 bits during Write causes 
Write of data input for the next 60 bits to be written into (n, h+1) memory cell. | 

INCO is invalid, however, when INCO is used simultaneously with VCLRO. 

e When combining with HCLRO, the number of counts n of INCO during the period from 
HCLRO's state latched by CKW last time up to the current latch causes 60 bits of data input 
to be entered next to be written into (v+n, 0) memory. 

INCO is valid when INCO is used simultaneously with HCLRO. 


CKR1 and 2 


The rising edge of these pins moves the shift register of the Read port bad issues a signal 
for output of data to output pins DO1O to 13 and DO20 to 23 and a signal for latching the 
input of each internal address pointer contro! pin (VCLR1 and 2, HCLR1 and 2, and INC1 and 
2). 

VCLR1 and 2 
The role of these pins is different batwean high level (recursive mode) and low level (hae 

recursive mode) of pin RM. | 

The number of counts of VCLR1 and 2 is counted only for latch of high level after 
recognition of low level of the state latched by CKR1. and 2, respectively. Continuation of mir 
level is counted as one. 

e In recursive mode : When CKRI or 2 latches high level of VCLR1 or 2, (0, 0) data is output 
with a lag of 64 clocks from that moment.'In the meantime, the shift register (60 bits) in 
shift is output to the full to retain the last output. 

@ In non-recursive mode: When CKR1 or 2 latches high level of VCLR1 or 2, it outputs the block 
currently in Serial read and 60 bits of the next block, and then output of consecutive blocks 
of the cleared line is started. More particularly, when VCLR1.or 2 is latched and the line of 
the internal address counter is hence cleared, the data (v, h+ 1) for the next serial output 
have already been transferred from the memory cell to the data register, and while outputting 
the data, it transfers (0, h+2) data and then outputs (0, h+ 2) data. 
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HCLR1 and 2 

When high level of this pin is latched by CKR1 or 2, (v, 0) data are output with a lag of 
64 clocks from that moment. In the meantime, it outputs the shift register data in shift to the 
full to retain the final output. When pin RM is at high level (recursive mode), a signal to any 
of these pins has no meaning. 

The number of counts of HCLR1 and 2 is counted only for high level latch after recognition 
of the state latched by CKR1 or 2. Continuation of high level is counted as one. 


INC1 and 2 
When high level of these pins is latched by CKRI1 or 2, lines corresponding to the number 

of times of latching are incremented. The incremented lines become valid in two cases : when 

HCLR1 or 2 high level is latched, or when high level of VCLR1 or 2 is latched, and then the 

line address is latched at clock 57 of that block. When pin RM is at high level (recursive mode), 

-a signal to any of these pins has no meaning. 

The number of counts n of INC1 and 2 is counted only for the latch of high level after 
recognition of low level of the state latched by CKR1 or 2. Continuation of high level is counted 
as one. 

e When combining with VCLR1 or 2, the number of counts n of INC1 and 2 prior to clock 
56 of the block of VCLR1 or 2 latched by CKR1 or 2 causes (n, h+2) memory cell data 
to become data to be output from the shift register for the 2'nd next time. 

When INC1 and 2 are used simultaneously with VCLR1 and 2, respectively, however, INCI 
and 2 are invalid. 

e When combining with HCLR1 and 2, the number of counts n of INC1 and 2 during the time 
from the last latching of HCLR1 and 2 by CKRI1 and 2, respectively, up to the current latching 
causes (v+n, 0) memory cell data to become shift data to be output with a lag of 64 clocks 
from HCLR1 .and 2. 
~ When INC1 and 2 are used simultaneously with HCLRI1 ania 2, respectively, INC1 and 2 are 
valid. 


Data input (DINO to 3) 

Information to a data input pin is accepted at rising edge of CKW in the state of “L” of 
WE, and entered into the shift register. When WE is at “H”, input data are not accepted, without 
operation of the Write shift register (Write clock gate function). 

Input into the shift register is accomplished immediately, whereas the information is loaded 
to the data register after completion of input of one block (60 bits) and transferred to the 
memory cell before the shift register is filled up with new data. Therefore, Serial write data input 
in the case of Serial write is transferred to the memory cell with a lag of one block. 


Input control (WE) 

Input control to DINO to 3 is conducted with WE. When WE is at “L”, synchronization with 
CKW enables input, and when WE is at “H”, input is not accepted and shift operation of the 
Write shift register is discontinued. This is used, for example, when thinning out data input (gate 
function of Writeside input clock (CKW) by WE). 


Data output (D010 to 13, DO20 to 23) | 

The three-state TTL level is adopted for the output buffer. When OE1 and 2 are at “L”, output 
is immediately enabled and data in synchronization with CKR1 and 2 are output. When CE1 and 
2 are at “H”, output is in high impedance state, but the shift register operates in synchronization 
with CKR1 and 2 and conducts transfer between memory cell and data register and load 
between data register and shift register. 

Output from the shift register is made from time to time. Data in output are those transferred 
from the memory cell to the shift register by one block prior to the block in current output. 


Output control (OE1 and 2) 

OE1 conducts output contro! of only output pins DO10 to 13, and OE2 conducts output 
control of only output pins DO2Z0O to 23, without arresting shift operation of the shift register 
of Read port. Output contro! of DO1IO to 13 and DO20 to 23 brings about output enable 
without being synchronized with CKR1 and 2 when OET and OE2 are at “L”, and brings the 
output to high impedance state without being synchronized with CKR1 and 2 at “H”. 
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Electrical Characteristics | 
DC characteristics 7 | (Vcc = 5V+ 10%, Vss = OV, Ta=0 to + 70°) 











Supply current*' | tees tscw0 = 70ns 
| tscr1, 2=70ns 
tscw0 = 70ns 








(Normal operation) Icc3 eewo scons 
| tscr1, 2=50ns 
-. tscwO = 50ns 
(Normal operation) tscr1, 2=30ns 
Supply current eck tscw0 = 420ns 
(upon refreshing) * 1. 2 tscr = 70ns 










Item 


Input leak current (total input) (OV < Vin<5.5V; OV, Vcc=5.5V 
except for testing pins) 










Output leak current (output high impedance state; 


[Output voltage “A Wvel lon==2may———SS~idCS ee | | 
[Output vokage “U"level ta=42ma)———~S~idtCS mY | | 


Note) *1. Output pin is open. : 
Supply current is dependent upon cycle time and output load. 
*2. WE= “H’", only one Read port operates. 


AC characteristics 


a (Vec = 5V + 10%, Vss = OV, Ta=0 to + 70°C) 
Ce ee aR RE I ae 
one ge ee ee 
ce an a 

Lr 
eee Oe ee 


Data output hold time from as 
CKR | 


Access time from OE | 


OE 


Note) Input dummy cycle after a pause of over 200 us from the time power supply is turned 
on. Input dummy cycle to each port at least one. In recursive mode, input VCLR, and in 
non recursive mode, input VCLR and HCLR. 
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[Date output url deley ime trom GE ——~S*dYstoe =| — | | 20+) 


VCLR 
HCLR — CKR active setup time tCKS 5 — — ns 
CKW 


CKR active hold time 
CKW 


















CKR inactive setup time 
INC CKW 


CKR inactive hold time pee bf ns 
DIN, CKW setup time tos | 5s | = | = | as | 
ee ee 
WE. CKWinsctve holstime ——=SS~S~dCes || 


Clock correlation 
CXK1206M uses a DRAM in the memory block. Accordingly and in order to hold data, either 
of the following clock relations has to be satisfied. In NRM (Non Recursive Mode) and using 
HCLR with INC, keep access time to all memory zones utilized, within 21msec. 


| in less than 21msec, maximum cycle time, 
pee ee TMAX when CKR1 (or CKR2) is applied 
SO to 2X Tscr2 continuously is obtained as follows. 


TMAX = ann = ol MSOC a += 7Onsec 


960 dots X 306 lines 









Standby mode to hold image data 
To reduce power consumption while image data is held, keep WE =H fixed and use only 
1 port of the read side. In this case write in is not performed. Clock correlation turns out 
as either of the following cases. In NRM (Non Recursive Mode) and using HCLR with INC, 
keep access time to all memory zones utilized, within 21msec. 


Tscri Tscr2 Es To access 1 picture (960 dots X 306 lines) 

in less than 21msec, maximum cycle time 
Sa ee TMAX when CKR1 (or CKR2) is applied 
50 to 6XTscrz| Stop 30 to Tmax 


Z2imsec 
TMAX = OO ——-_ & 70sec 


960 dots X 306 lines 







continuously is obtained as follows. 
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1/0 capacity 


ee 


Data output capacity : , 7 










1/0 capacity Cr 
(ADDO to ADD3) 


Transtal Synchronize AC Characteristics 


Transfer access time from CKW 






















Number of transfer output pulse 
TRO a | 
TR1, TR2 "1 


‘Transfer output * Turn off delay time from CKW *1 eee sek 
| Transfer output interval * Number of pulse oe ce 
TRO. 

TR1—CKW active set up time 
TR2 
TRO 
TR1—CKW active hold time 
TR2 


TRO. 
TR1—CKW inactive set up time 
TR2 
TRO 


TR1—CKW inactive hold time 
TR2 




























Number of transfer input pulse 
TRO 
TR1, TR2 


Transfer input interval * Number of pulse 








Note) *1. 40pF icad 
*2. Number of tscw. 
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AC Characteristic Test Condition 
1) Input 






ViH = 2.4V 
Vit = 0.8V 


2) Output 







Von = 2.4V 


High tmpedance Status 


VoL = 0.6V 


3) Data Output Load 


DO10 to 13, 20 to 23 


3OPF 
| 2TTL 


4) Transfer Output Load 


TRO, 1, 2 


40PF 


Oats 
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Timing Chart 
Write port 


“ CXK1206M . 


Fen 
aama TELL 
Ven= 
cxw Was | Ly 
x a | 
VCLRO wn 
. temo] tenn 
tenes Tene 
HCLRO yi 
| 
1 a) 
Vin 
Inc Oo vin = 





ono-3 mw C* X* Ke Ke Xe XX MLK 


tas tan 


soo0-3 m- LX XT 


Address preset mode only Block Address @: Irrespective of ‘‘H’’ or ‘’L’’ 


toe tow | 


*: Input determination period; irrespective of ’’H’’ or ‘’L”’ by certain control of VCLRO, etc. 


Read port 


'sce 


tex 
tee 
CKRI-2 vim= ix te 
Vite , 
VCLRI-2 
vik 


Vine | | 
HMCLR1-2 vn— 
NC 1-2 | 


OF 1-2 


Do 10-13 
Oo 20-23 





*: Output determination period WH: Invalid data 


DADs 
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Transfer synchronizing master chip 


TRO bas 
(output) 


THA; TAZ. vers 
(output) 





Transfer synchronizing slave chip 





_ ‘ aan =" 


me (| a A! 
TR1, TR2 vn- 
(input) 


Description of Operation 


CXK1206 has the following five operating modes. As to the details of timing, etc., refer to the 


separate description: 


1. 


Recursive mode, transfer synchronous mode output: 

These modes handle the memory as a simple delay line. Control is accomplished via VCLRO, 1 
and 2, WE, OE1 and OE2. The synchronizing signal for use of multiple chips is output (forming 
master chips). 


. Recursive mode, transfer synchronous mode input: 


A synchronizing signal is entered in the mode as described in 1 above (becoming slave chip). 


. Non-recursive mode, transfer synchronous mode output: 


This is the mode for controlling the memory by block or line. Control is accomplished via VCLRO, 
1 and 2, INCO, 1 and 2, HCLRO, 1 and 2, WE, OE1 and OE2. The synchronizing signal for use 
of multiple chips is output (forming master chips). 


. Non-recursive mode, transfer synchronous mode input: 


A synchronizing signal is entered in the three modes as described above (becoming slave chips). 


. Non-recursive mode, address preset mode: 


This is the mode for controlling the memory by block or line, and permits setting any address 
by block when writing in the memory. Control is accomplished via VCLRO, 1 and 2, INCO, 1 and 


2, HCLRO, 1 and 2, WE, OE1, OE2, and ADDO, 1, 2 and 3. A synchronizing signal cannot be 
entered or output when using multiple chips in this mode. 


ey ee 
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Function Table 
Function table 1 (List of Operating modes] 


Basa : Address input TS input/output 
perating mode 
Recursive mode, : L L Output 
Transfer synchronous mode output determination | 
Recursive mode, | [ Input. 
Transfer synchronous mode input | 























poe determination 

Non-recursive mode, Output 
L L ne: 

Transfer synchronous mode output determination 
Non-recursive mode, Input 
Transfer synchronous mode input determination 
Non-recursive mode, 
Address preset mode 


—: This pin name is non-existent in this mode. 


Address-block division correspondence table 


Block No. ADD3 ADD2 ADD1 
ea a ee 






ADDO 


‘t 


1 
| 1 
1 
QO... 







2 
3 
oe 
a eee 
ae 
a a a. 
a ae ee 


a a ee 
ae a 
a eee a ee 


‘- 





Note) The block number indicates the increasing direction in the order of Write or Read in a line. 


OAR =n, 
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Function table 2 [Write] 


ial yeh SommoSeos Goes back to 0 





















Recursive 
mode 



























Non-recursive 
mode 







After advancing in order from 0 
2| Normal cycle 
pet | He 
Advances up to the end cf v 
After advancing to the end of h 
5} VCLRO special cycle No. 1 


to 293759, goes back to 0 to 
repeat the cycle to 293759. 
Final cycle Final cycle 
2| Normal cycle line. After that write operation is 
not performed. 
block, v is cleared. 
(v, h) > (C0, h+1) 
H L nH*3] L*5 
(v, h) > (n, h+ 1) 
yon ‘<2 ae v is set ton line and h is 










v_ and h are both cleared. 
. | First block cycle block anronnmes L et Only h is cleared. (v, h) > (v, 0) 
After advancing to the end of h 


(v. h) > ©, 0) 
es «5 v advances to n line and h is 
block, v is set to n line. 






5} VCLRO special cycle No. 2 
VCLRO special cycle No. 3 


VRO: VCLRO 

HRO: HCLRO 

ICO: INCO 

AO to 3: ADDO to 3 

(v, h), v: Number of the line for Write port upon input of control signal 
h: Number of the block for Write port upon input of control signal 

H: High level latched by CKW 

nH: Number of times of high level latched by CKW is n. 








Note) ° This device is arranged in 306 lines, 16 blocks and 60 bits. 
e For Write address counter reset, it is necessary to make at least one input of VCLRO in recur- 
sive mode, or VCLRO and HCLRO in non-recursive mode. 
e It is necessary to set low or high in DC manner for pins RM and APM input. 


*1. It is necessary to enter VCLRO and HCLRO at the same time, or to enter HCLRO prior to the 
first clock of the block next to the block containing VCLRO. 

*2. nH: Number of times of ‘‘H’’ of INCO prior to HCLRO after the current HCLRO. 

*3. nH: Number of times of ‘’H’’ of INCO prior to the first clock of the block next to the h block 
containing VCLRO. 

*4. It is necessary to enter INCO and HCLRO prior to the first clock of the block next to that 
containing VCLRO. 

*5. When pin APM is at low level, pin TSM becomes valid, and the Read ports and the Write 
port are in transfer synchronous mode. When pin TSM is at low level, transfer output is provid- 
ed (master), and when it is at high level, transfer input is accepted (slave). 
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Function table 3 [Write] 


[Mowe | | _Oowatng eve [Rw] vRO | ARO] 10 a aes pote] 
Input v is cleared. and preset address 
1 H*5 | determi: | ADD is set to h. 
nation | (v, h) > (0, ADD) . 
. Advances up to the end of v 
Normal cycle L L H*5 line. After that write operation is 
not performed. 
input | : 
Addrees-eresetcvels L L dates Preset address ADD is set to h. 
, (v, h) — (v, ADD) 
nation 

: Input v advances to n line, and preset 

ping fumes’. Wien tL ioe n H*5 | determi- | address ADD is set to h. 

address preset cycle 

. After advancing to the end of h 

VCLRO special cycle No. 2 H L |nH*3] H*5 block, v is set to n line. 

; (v, h) > (n, h+1) 

: _ Input n line is set to v and preset 
VCLRO special cycle No. 3 H*4 nH *4 determi- | address ADD is set to h. 
nation (v, h) > (n, ADD) 


VRO: VCLRO 

HRO: HCLRO 

ICO: INCO 

AO to 3: ADDO to 3 | 

(v, h), v: Number of the line for Write port upon input of control signal 
h: Number of the block for Write port upon input of control signal 

H: High level latched by CKW | 

nH: Number of times of high level latched by CKW is n. 










Initial cycle 







Non-recursive, 
address 
preset mode 


L 

L 

H* 2 
nation (v, h) — (v+n, ADD) 


After advancing to the end of h 
block, v is cleared. 
(v. h) > (0, h+ 1) 










Note) *This device is arranged in 306 lines, 16 blocks and 60 bits. 
¢ For Write address counter reset, it is necessary to make at least one input of VCLRO in recur- 
sive mode, VCLRO and HCLRO in non-recursive mode. - 
eit is necessary to set low or high in DC manner for pins RM and APM input. 


“1. It is necessary to enter VCLRO and HCLRO at the same time, or to enter HCLRO prior to the 
first clock of the block next to the block containing VCLRO. | 

*2. nH: Number of times of ‘’H’’ of INCO prior to HCLRO after the current HCLRO. 

*3. nH: Number of times of ‘’H’’ of INCO prior to the first clock of the block next to the h block 
containing VCLRO. | | - 

*4. It is necessary to enter INCO and HCLRO prior to the first clock of the block next to that 
containing VCLRO. = | 


*5. In the Function table for address preset mode, the block address is latched with high level 
of HCLRO latched by CKW. 
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Function table 4 ABS 


| Mode | | Operating cycle | Operating cycle | RM | vRt | HR1 | 1c1 | ———_ Internal address pointer | Internal address pointer address pointer 


initial cycle Advancing to end of (v, h) to (0, 0) with lag of 
oe ‘ 64 clocks from VCLR1 


mode 
B | Normalcycle =| | Normalcycle =| a SS Circulating between O and | Circulating between 0 and 293759, 


iaeer auale Advancing to end of (v, h), clearing both v and h 
y with lag of 64 clocks from HCLR1, to (0, 0) 
Fs | Normal cycle | Normal cycle ee ee |Toendofiv,h) end of (v, h) 


Advancing to end of (v, h) to (v, 0) with lag of 


Non-recursive -2 | Advancing to end of (v, h) to (v+n, 0) with lag 
mode aE mine edaress-e¥ele . : pu] ow | ow | of 64 clocks from HCLR1 
VCLR1 special cycle No. 1 L L Advancing to end of (v, h+1), clearing v, to (0, 
h + 2) 
5 VCLR1 special cycle No. 2 ees to end of (v, h+ 1), setting v, to (n, 


Advancing to end of (v, h), setting v and 
VCLR1 special cycle No. 3 H"4 H°* | nH’* | clearing h with lag of 64 clocks from HCLR1, to 
(n, O) 


VR1: VCLR1 

HR1: HCLR1 

IC1: INC1 

(v, h) v: Number of the line for Read port upon input of control signal 
-h: Number of the block for Read port upon input of control signal 

H: High level latched by CKR1 

nH: = Number of times of high level latched by CKR1 is n. 





Note) ¢ This device is configured with 306 lines, 16 blocks and 60 bits. 
ein Read, address preset cannot be done irrespective of pin APM control, but when pin APM 
is at low level, the mode becomes transfer synchronous mode. . 
¢ For Read address counter reset, it is necessary to make at least one input of VCLR1 and HCLR1 
In non-recursive mode. 
elt is necessary to set low or high in DC manner for pins RM and APM input. 


*1. It is necessary to enter VCLR1 and HCLR1 simultaneously, or to enter HCLR1 prior to clock 
55 of the block containing VCLR1. To enter VCLR1 before the lapse of 64 clocks from HCLR1 
is unabled. 

*2. nH: Number of times of ‘‘H’’ of INC1 prior to HCLR1 after the current HCLRO. 

*3. nH: Number of times of ‘‘H’’ of INC1 prior to the clock 55 of the h block after the current 
VCLR 1. 

*4. Itis necessary to enter INC1 and HCLR1 prior to the clock 55 of the h block containing VCLRO. 


Function table 5 [Read 2] 
The same particulars as those in Function table 4 apply also for VCLR2, HCLR2 and INC2. 
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Recursive mode, Write | 
1. Initial cycle’ 2. Normal cycle 


Cycle description i 0/block 0 ce Line 0/block 1 Write Line 0/block 2 Write: a 
te 4 2 3 s9 Io ' 2 $3 Ss? se »” Qo ] 2 3 4 $ 6 ; s? se s9 jo 





t 
' 4 
) : ; ae 

an I . 
| _ 


| | 

| { 
_ : 
eae 8068 8061/01/81) OKC ovo oo0000088 27 se ee) 
TRO (output) nae aa Tae a 
TRO (input) ee en i ee ee eg eens 


_ Line 0/block 0 Write transfer | Line 0/ block 1 Write transfer 
Transfer description | a | 
@: irrespective of “H" or “L” 


Note) eAfter Write of up to Line 0/ block 15, the ‘next 60 bits are automatically written in 
block O of the next line. 
eAfter Write of up to Line 305/block 15, the next 60 bits are automatically written in 
line O/block 0. 
*1. When pin TSM= “L”, output is made through automatic ‘synchronization with CKW from 
the interior of: device. 
*2. Transfer input should be completed within a block Write. In the case of synchronous transfer 
between two chips,. processing is made automatically between devices. 
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Recursive mode, Read © 
1. Initial cycle 2. Normal cycle 





Cycle description — Line 0/block 0 Read Line 0/block 1 Read Line 0/block 2 
Read 
; 
] 
CKW | | | 
! \ , 1 e 
t 0 { 2 3 4 8 6 7? 8 s9 !0 1 2 3 65 56 57 S36 359 se 10 1 2 
CKRI 





| | 
rs | | 


: a 
nse, ~——+$——- 64 aS | e-—-— 64 clocks ———~ 
OE 1 | | | \ | | ! 

0510-18 - : aoe iog00) (ECECEECEET AEE CEE 

















TR1 (input) 
Line O/block 1 


| Line 0/block 2 : Line 0/block 0 Read 
Read transfer 


ne 0/block 0 Read transfer | Line 0/block 1 Read transfer ) Read transfer, 


My 

i> 

: | 

] 

Transfer description , ; 


Note) « After Read of up to Line 0/block 15, the next 60 bits are automatically read from 
block O of the next line. 

e After Read of up to Line 305/block 15, the next 60 bits are automatically read from 

line O/block 0. 
*1. When pin TSM= “L”, output is made through automatic synchronization with CKW from 
the interior of device. 

*2. Transfer input should be completed within a block Read. In the case of synchronous trans- 
fer between two chips, processing is made automatically between devices. 

*3. If VCLR comes before 55th clock of the block currently Read, the final data of the block 
is retained. If VCLR comes after 56th clock of the block currently Read, data of the next 
block are read, following the current block. and the data of block O are output with a lag 
of 64 clocks from VCLR. 
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Recursive mode (in non-recursive mode, VCLR in the figure below eoneshanes to HCLR) © 
New data access mode ; 


Cycle description Line 0/block 0 Write Line 0/block 1 Write ~-— Line 0/block 2 Write Line 0/block 3 Write 
Line 0/biock 0 Write 
0 se jo 


4 2 3 oe 87 8@ 89 109 ¢ 2 $ 8 67 se sf io )61lUcklhlU8 s¢ 8? 8 


cKw - 
’ : ( j 
a : 3 . | 
\ ' , ites 
bo | | 
we | " I : 
| | ! 
oino-3 Kos hah aX Joohertoefoko hs heheh hehehehe eed Leaked Pekereeh het tea ee) 
| ' \ ae: ee ae = 


2 3 4 





CKRI 





Transfer description Line O/block O Write transfer *! Line O/block 1 Write transfer *' Line 0/block 2 Write transfer 
Write/Read ; 


Note) *1. In order to access new data, block Write transfer is conducted after Write of 60 bits, and 
readout is made after Read transfer of that block. A lag of more than 184 clocks is neces- 


sary for Read clock from Write clock. 
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Recursive mode (in non-recursive mode, VCLR in the figure below corresponds to HCLR) 
Old data access mode 


Cycle description 
Write | Line O/block O Read 
Read 


| 
co SULLA 


VCLRO | | : | | 2 








Line O/block 1 Write ——+}-—— Line O/block 2 Write 


Line O/ ae 
Line O/block O Write block 1 Read 





| 
WE | 
| 


| | | | 
aE SOERGEE) Si AER AEN AE (AL 


| 
| 
| 
| 
OINO-3 egen seccoggooogs coodoogggn ase 


| 
| $4. 55 36 57 58 39 O 1 


am CIITA 


e_—__— 











| 
| 
TRO (output), | | | | J | : Se | aan eee 


Transfer description Line O/block O Write transfer Line O/ bidck 1 Read tronsfer 
Write’ 
Read 


| 
Line O/biock O Read transfer | Line O/block | wane transfer | 


Note) When the lag of Read clock from Write clock is more than 65 clocks and less than 183 clocks, 
Write of new data is guaranteed, although it is uncertain whether new data access or old 


data access. 
* In order to access old data, Read transfer of that block should be accomplished before Write 


transfer of new data. A lag of less than 64 clocks is necessary for Read clock from Write clock. 
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Non-recursive mode, Write. | 


1. Initial cycle (the cycle for Writing from line 0/ block 0) 
2. Normal cycle 


Cycle description r Line 0/block 0 Write T Line 0/block 1 Write T Line 0/block 2 Write : 
o * 2 3 4 sy se s89 i0 ¢ 2 $ 4 sy se se lo + 2 3 «4 ery se s9 jo |! 








cKWw 
cc -aReeeEnennee ior ' { 
* ' | \ 
VCLRO ' | \ ' . , 
; ! | ' 
| ' ' 
InNCcCO t t ! 
! 


anges MHMMUMNoawOOs IO IOC0o0# SO oO0000 aaane 
! ee ee 2 ee ee 
TRO (output) . 


I 
( 
! 

! Stair | 

1. ; t 

TRO (input) Pe RES, ee See ! . (ee eee eee 


1 
' 
ce ' 
Transfer description ; Line 0/block 0 Write transfer Line 0/biock 1 Write ransiel 
a 





@: Irrespective of “’H”’ or oun 


*Note) In the case of initial cycle, it is necessary to enter VCLRO and HCLRO simultaneously, or 
: ‘to enter HCLRO before the first clock of the block next to that containing VCLRO. 
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Non-recursive mode, Write 
3. First block cycle (the cycle for Writing data from the start of block) 


Cycle description 
16 blocks 










Line v/ oe 50 clocks 


— block h Write Line v/block O Write ‘ ieee v/block15 Write 
' 2 3 $6 57 88 $9 |0 


$4 55 $6 37 536 39 {0 1 2 3.4 se s9 |0 $6 37 58 39 


aes VU 









| 
| 
VCLRO | 
| 











| 
| : 
a : —* 
| 
| | | | | 
INCO | | j { | ' 
[ ferenassanrrerreme 
| | | | | 
! { | | 
HCLRO { | | | 
| l | | | 
Pane | ' | | \ 
WE | I | | | 
—/) 
| 











| #2! 


ono-» ERP ARL HACE OEE ECHR EEE RARE REE 


| | 


a are ee eee a Oe cae Oe ae 
1 


: Line v/block 15 
| Write transfer! 


| 
| 

TRO (input) | 
Transfer description are 
; Line v/block h 


| 
| 
| 
| 
| 
. | 
Write transfer 


Line v/block O Write ee 


: irrespective of ‘'H’’ or ‘’L”’ 


Note) *1. After Write of one block (60 bits), Write transfer is conducted in the next block. 
*2. In non-recursive mode, after Write up to the final block of a line, no further Write is per- 
formed. Write transfer of the final block is accomplished during 60 clocks after the com- 
pletion of final block Write. 
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Non-recursive mode, Write 
4. Line address cycle (for address control in line direction) 
Cycle description 
Line v/ Line v/block 1 ineneareh ae. 
= block h Write aie Line v/block 0 Write Write ae block 0 Write aes v-n/block 0 es 
84 3% 986 87 S@Sse@ io lh 6t¢thlUc2lCUGTU:UmU™tCTF lO ClU8H]hUIOClUtll8 66 67 jo ¢ 2 83 sy se se q 2 $8 67 3e@ pe 
CKW 
| ' . { 
' ! 
VCLRO { 





INCO | InAns Pm 3 


—_ —|2 
x 
to) 


e2 


i] : ; : 
HCLRO | | | 
[paar 
! 


! 
WE 1. 





; 
TRO (output) ee ee oo ee ee os ee 


t 
i 
; t 
= a 
DINO-8 AREREE MORO O EERE OACEELOERIEEELOOECEREL 
! ) 

| t ' i ' 

| ' ' 
TRO (input) eee eee a ee 
1 \ | 
| ' ] 


Transfer description ' Line v/block 0 


Line v/block h | Write transfer 
Write transfer 


ine v+n/ 


Li 
Line v/block 1 block 0 Write transfer 


Write transfer 


Note) *1.n is the number of times of INCO. 
*2. Latch of this HCLRO covers the range from the last HCLRO up to INCO entered at the same 


time as this HCLRO. Line address recursively circulates from the current address, depend- 
ing upon the number of times of INCO. 
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Non-recursive mode, Write 
5. VCLRO special cycle No. 1 and No. 2 


VCLRO special cycie No. 2 






VCLRO special cycle No. 1 






ett Line v/ Line 0/ Line 0/ Line n/ Line n/ 
| ; 
Cycle description block h Write block h-1 Write block h-2 Write block h+3 Write block h+4 Write 
Oo 1 2 seos9 jo 1 2 3 Ss? 5@ 39 |0O { 2 3 57 $6 58 |O 1 2 3 5S’ 58 530 |0 1 2 5368 58 |0 


i 
| +2 
| 
| 


| 
VCLRO | | 
| eT Smee 
1 | 
4 | | | 
INCO | | I | | ' 
f | nT pees een 


{ ] 
ae DD OO CCID CREE ON CACC) CEN CO CRON CACICI COON CREROUGACICICRADED@SCIGICD 
| | | | 


I 
| | ] 
| 1 OV ee ee te 
tro (inp) Lt ? . ) 


{ 


Transfer description ! Line v/block h Write transfer Line 0/block h+2 Write transfer | 
| Line 0/block h+1 Write transfer tinecn/bioes..h+'3 Wits transfer 


























Note) *1. VCLRO having entered after the 1st clock in the written block resets the line address, and 
is latched at the end of the block. . 

*2. When VCLRO enters after the 1st clock in the written block, followed by INCO, the line 
address is reset, and line address in the number equal to the number of times of INCO hav- 
ing entered block 1 Write are incremented, latching the line address at the beginning of 
the next block. 

When VCLRO and INCO are simultaneously entered, only address reset becomes valid. 
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Non-recursive mode, Write 
6. VCLRO special cycle No. 3 


Cycle description i v/block h Ne | 3 i n/block 0 Write a n/block 1 yan 
Oo + @& 9 ey se se jo 1 2 8 96 sesy jo ¢« 28 8 67 98 89 jo 1: 8 8 er se 8 


CcKW j 


| ' 
. mt y 


! ' , . ' 
VCLRO | | 1 
' 2 mi | . 


mae, gene _ a 
i: a; anna aenee nas 


HCLRO 





ees 1 
WE { 
| 





1 i ! 

TRO aa bobeasll aoe es oe ee ee eee 1 
{ | | t ! 

TRO (input) eee ae: eee eee ! 

| | i n/block 1- 


| 
Transfer description rae v/block h Write taneter | Line n/block 0 Write transfer Write transfer 


*Note) When VCLRO enters after the 1st clock in the written block, followed by INCO n times, and 
then by HCLRO, the line address is reset, and incremented in the number equal to the number 
of times of INCO. Latch of the line address and reset of the block address are carried out. 
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Non-recursive address preset mode, Write 
1. Initial cycle 2. Normal cycle 


Cycle description Line O/block P Write Line O/block P-1 Write Line O/block P-2 Write 
57 38 39 |0 1 s7 se se [0 ' 2 3 4 aalge se. 6359) «6|0 ' 
cKW 


| { 
t 
VCLRO "aniline | ! 
niin ney 
| 
' y | 
' ' 


INC O { 


HCLRO t 


ee eye A A 











IN 0-3 rommmmmmm gocooooG gooo00ed gooce 


@ : irrespective of ‘’H’’ or ‘’L”’ 


*Note) The block address is latched by HCLRO in the case of address preset mode. 


Non-recursive address preset mode, Write 
3. Address preset cycle 
4. Line address and block address preset cycle 
5. VCLRO special cycles Nos. 1, 2 and 3 
For these cycles, refer to non-recursive mode considering the difference from non-recursive 
mode lying in that the block address is latched by HCLRO. 
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Non-recursive mode, Read 


1. Initial cycle (the cycle Reading data from line O/block O) 
2. Normal cycle 


Cycle description «_—__—_——- Line v/block h Read eee Line 0/block 0 ieee Line 0/block 1 | 
ae 30 51 8S? 33 34 3% 396 ST 30 59 ss se 389 10~(6tlC kt sy se 39 * 2 $ ar se oe | 


CKRI1 


| 
INC f { ! 





ee 
64 clocks 
HCLRI | 


ee 


| 
OE1 { 


| 

\ 

1 

! 

{ 

I 

I 

I 

! 

1 

| 

t 

: I { 

oB1-1 OPER ER EEEEEC— OER OR EEE DERE ceee 
| 

: 

| 

t 

] 





| 
' I | 
TRO (output) ee ee aes ere Lt (ees ee sees 
bees pn ee Nee ee ee 
TRO (input) ! | OT ee 


! 

1 

! 

Line 0/block 1 Read transfer | 

| Line 0/block 2 Read ‘ianetar 


1 
Transfer description Line 0/block 0 Read transfer 


Note) *1. When VCLR1 and HCLR1 are simultaneously entered, or HCLR1 is entered before clock 
55 of the block containing VCLR1, the ome of line O/block O are output with a lag of ot 
clocks from HCLR1. 

*2. If HCLR enters before clock 55 of the block currently Read, the final dats of the block is 
retained. If HCLR enters after clock 56 of the block currently Read, the next block data 
are read, following the current block, and the data of block O are output with a lag of 64 
clocks from HCLR. 
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Non-recursive mode, Read 
3. First block cycle 


a fp a ee SG blocks 
Line v/ Line v/block Line v/ J Line v/ 
Cycle description + block h Read spay ee Read] _ block 0 Read ~| 7 block 15 Read 
| 
34 55 836 S? 38 39 :0 589 59 ° | 2 3 se 659 ° { 2 3 se 59 ° 4 2 3 se ° t) 


em ATU $e 











| 
\ 
! 
{ 
' 
| 
| 
I 
! 











\ 
| 
| 
| 
| 
| 
I 
| 
| 
| 
J 
| 











ey { 12 


| ' | \ | 
Tp oe ee oc eee one ee | 
TRO (output) 
| | 1 | ] 
: | | | \ | | \ | / \ ; : | 

TR1 (input) 


] 
| 
| | 
| 
| 








| 
\ Line v/block 1 Read transfer 


Line v/block 0 Read transfer | 


i 
i 
| 
| | 


Note) *1. If HCLR enters before clock 55 of the block currently Read, the final data of the block is 
retained. If HCLR enters after clock 56 of the block currently Read, the next block data 
are read, following the current block, and the data of block O are output with a lag of 64 
clocks from HCLR. 
"2. In non-recursive mode, after Reading up to the final block of the line, the final data output 
is retained. 
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Non-recursive mode, Read 
4. Line address cycle 








a Line v/block 2 Line v + n/ °! 
Cycle description — Line v/block h Read a Line v/block 0 i: Line v/block 1 Read a5 Read block 0 Read 
94 35 96 S57 98 59 o 1 2 3 sy s8 58 .] 2 ry . sy 96 S$® jo 4 s% 39 |o | z $3 sy s@ 359 
CKRI 
' ' 1 1 1 
| \ \ ; 
VCLRI | \ | 1 ' 
| 1 2 4 a2 4 1 y 
a= a 2 | 
| 


i) 
t 
i} 
Se ' 
l 
HCLRI | 64 clocks a 64 clocks 
| 1 | ( 
| y { 
| { ' 





l \ 
a eo aaa me | pos 
TR1 (output) 
a | ] . 
TR1 (input) — ! ~ 
| 
' 


Line v/block 
| O Read transfer 


oe v+n/block | Line v + n/block 


| 
Transfer description ' 0 Read transfer | 1 Read transfer 


| 
1 
| 
| | 
{ 1 
! t 1 ' 
pbt0-13 BOOOOO: IOGOORA20ORGRON 20008 TOG OW@OC 
! 1 ( 
{ ! 
\ | ! 
| ! ' 
| | ) 
! | | 
| { { 
1 | 
1 ! 


Line v/block Line v/block 
1 Read transfer 2 Read transfer 


Note) *1.n is the number of times of INC1. 
*2. Latch by this HCLR1 covers the range from the clock next to the last HCLR1 up to INC1 
having entered simultaneously with this HCLR1. The line address recursively circulates 
from the current address, depending upon the number of times of INC1. 
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Non-recursive mode, Read 
5. VCLR1 special cycle Nos. 1 and 2 





Cycle deseription VCLR1 special cycle No. 1 





Line v/block VCLR1 == > WELRI special cycle No. 2 Line vi) block 
a +1 Read Line 0/block h+2 Read hv Read a h+4 Read 
LULL s3 54 535 56 S7 Se 59 [0 se se {0 1 2 se 


< 
a 
r 
xz 





WUUUU UU H \ 
I \ \ 
| | u 
' i 
| 7 , | 
INCT | | “| Cn ‘ —_—--—+ /aeeeeean Se 
i 
| | 
| ! 





] 
| 
HCLRI 
] 











1 t 
| | 
E1 





| 
! 
{ 
| 


wes EEE ER EEC EEE DECREE EEE EERE LEP OELES 
| | 
] 
| t 
| | 
| t 
| 





! | 
Se pec ee ao ee ae I ae 
TRI (output) — : 7 
a ag Gian ae (Oe 
; | | | ; 
TR1 (input) 
I Li | bis | /block h+5 
| Line v/block Line 0/block h+2 LineiO/bioek habs Read transfer”) Line n/block h+4!' Line n/bloc 
| 


Transfer a h+1 Read transfer Read transfer | 


Read transfer | Read transfer 


Note) *1. VCLR1 having entered before clock 56 in one block which has been read resets the line 
address and is latched at clock 57 of the block. In the next block, Read transfer of line 
O/block h+2 is carried out. 

*2 When VCLR1 enters before clock 56 in one block which has been read, followed by INC1, 
the line address is reset, and the line address is incremented in the number equal to the 
number of times of INC1 having entered before clock 56 in the block which has been read. 
The line address is latched at clock 57 of the block. When VCLR1 and INC1 enter simul- 
taneously, the address reset becomes valid. 
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Non-recursive mode, Read 
6. VCLR1 special cycle No. 3 


Cycle description t Line v/block h Read 5 Line v/block h+1 Read cera n/block 0 Read -+t+ Line n/block 1 Read 
o f+ 2 $ $7 $8 se jo ' 2 ot s2 83 84 86 86 SF 58 80 80 16 § #8 38 sy s@ ce jo + 2 3 aaa 


CKRI 


; 1 
' I : 
VCLAI ie | 
| ne | 
1 
2 


' 
\ 

! 

2 ' 

1 ! 

INCI a bX [,\ ' ' 
' 

' 

| 

' 


| aaaemmemmemaeend 





k-—— 64 clocks. +1 


HCLRI ! 








0 





_ a 


TR1 (input) 
| Line v/block ! Line v/block | Line n/block 


Transfer description | eine ni scek 
| 


Line n/block 2 Read transfer 
1 Read transfer 


h+1 Read transfers h+2 Read transfer 0 Read transfer 
' | | | 


* Note) When VCLR71 enters in one block, followed by INC1 n times, and then followed by HCLR1 
‘before clock 56 of the block, the line address is incremented in the number equal to the num- 
ber of times of INC1 after reset, and line address latch and block address reset are carried 
out at the next clock. 
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Example of Application 1 Delay line, field memory in case of recursive mode 


| Field 0 Write ! Field 1 Write l Field 2 Write = 
Block 


oa Clock 


Write 
Field 0 Read Field 1 Read Field 2 Read Field 2 Read °* Field 2 Read * 
Block 
L. Clock 
Read 
More than 184 clocks 
VCLRO 
WE 


64 clocks 64 clocks 64 clocks 
VCLRI 


Continuous input of CKWO, CKR1, OE1="L” 


Note) elf the cycle time is equal between CKW and CKRI, this is possible also in the case 
of asynchronization. 


elf the cycle time differs between CKW and CKRI1, Read overtaking may occur. Refer to 
Example of Application 2. 


elm non-recursive mode, it is necessary to advance the line for each line through 
combination of INC and HCLR input. 


* When using 306 lines/16 blocks/60 bits, continuous Read is possible by only entering 
CKR1 and CKW without entering VCLR1. 
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Example of Application 2 Field double scan conversion in case of recursive mode 
A 
/ | 
/ | 
/ \ 
a 
l / | 
Block | / | 
| / | 
Clock |. 
Solid line: serial Write | Field 0 Read/ Field 1 Read/ 
Dotted line: serial Read Field 2 Write Field 3 Write ’ 
Field 2 
Read 
VCLRO 
Field 0 Read Field 0 Field 1 Field 1 Field 3 Field 3 
Read Read Read Read Read 
64 clocks | 64 clocks | 64 clocks | 64 clocks | 64 clocks| 64 clocks{ 64 clocks 64 clocks | 64 clocks 
VCLAI 





Note) Continuous input of CKWO and CKR1. WE="L", OFT ="L” 


Description of circled drawing 






3 About three as converted 
Block into Write blocks 


(184 clocks in terms of CKW) 
= Clock 







10 Write 10 transfer 


New deta Read 


e Read overtaking 
In order to Read data of written block in the case of field double scan conversion, the phase 
lag of Read as compared with write must be about three as converted into Write blocks (1 84 clocks 
in terms of CKW). 

e When using two chips in 8-bit digitalized signal configuration, independent operation of the two 
chips may cause Read overtaking between the two chips. In order to synchronize Read overtaking 
between the two ch'ns, use the transfer synchronous mode using one as the master chip, and the 
other as the slave chip. 


~ 264 — 





SONY CXK1206M 





Example of Application 3 
Write of 1/2-compressed data in memory, non-recursive mode, address preset mode: 





960 bits 


weer cceveacssos 


HCLRO , | | | | 
capo") TOTTI XOTTTTTTN  TTOTOK XUTTTX + TTTTTTTTTTT ~ XOOT 
WE oe ie Oe ee oe ) | 





ee ee oe 
——w oe em ow a 
-~ 


oom 7 
ew UUW UU Ue 
no ADO PRO MCE AT, Ber osleedon eee) enor 
ee ee ee ee 


Enlarged view 


V: Valid address 
4: Irrespective of ‘*H’’ or “’L”’ 


“Note) Use of the address preset mode permits Write to B, C and D areas. Write to area C is also 
possible by operating INCO in non-recursive mode. 
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3-port VRAM Application Example 
1.NR+TBC 






4fsc 


OUT 1 Output 


CXK 1206M 
OuT 2 






Input 


4fsec' 


2. NR + double-speed 


Bfsc 


Input OUT 1! Output 


CXK {206M 
OUT 2 









4{se 







Input OUT ! To Monitor 
CXK 1206M 
To Printer 


OUT 2 
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Application Circuit (1) 

Using recursive mode: The following diagram shows a circuit with: 
1) 1 field delay 
2) 1 frame delay 


(1) 1 field delay: 


4tsc RM —— me H (recursive mode ) 


— we . j(input enabie ) 
——— L (out put enabie) 


——e H (high impedance) 






CXK 1206M 


DINO to 3 DO10 to 13 


fv (WwW) 


tv(R) 


1 

I 

lg | Advancing fv(R) by 
i 


65ctock 65 clocks from fv(W) 
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VRAM peripheral connection with 1 field delay 
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Application Circuit (2) 1 frame delay 


OC ta) 
wia OL € 


vce. ao ve. 






00-03 
timeyti 


00-03 
(OUTPUT) 


0510-13 
CXK 1206M 
(B) 





' ! 
! | ! ! ! 
fviw) ! nm oe ae ae ' ! 
! ' ' t ' 
: ’ ' ' 
[ eee Coenen 
WELA) 
I ! T t 4 
| ! ! 
| ' 
! : 
jeceeensemmereecseedaemmmen 
' 
{ 
' 


Note) 1. Do not turn off CKW for transfer control between DRAM and 1/O port. 
2. Do not turn off CKR1 for refreshing. _ 
3. Switchover A chip and B chip with WE and OE1. 
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Application Circuit (3) | 
The following is a circuit achieving ‘’1 field delay’’ using non-recursive mode. 









clock 4fse he as 


Vss-—e OV 


DINO to 3 DO10 to 13 








VCLR 2 
CXK 1206M 
VCLRO VCLR } HCLR2 | -» OV 
HCLR O HCLR 1 INC 2 
Inc O Wines 





RM APM WE Oe! OE2 








Clock i ela miacalcin 
1 

VCLR I Ji adpncas ; 
| \ 

HCLRI Tila a stat [ i 


| 


Pry 
il 


| 
| . 
VCLR O ' ay | ! 
1 | 
| 
: : 
HCLR | 
LR O =n ! Ss ! , 
INCO 3 r ' feces patsy ! ' 
! 
' 
65 clock } 14 (910 clock) : ' 


] ’ 
1H (910 clock) 
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Package Outline Unit : mm 


38pin SOP (Plastic) 











SOP-38P-L02 
EILAJ NAME |XSOP038-P-0000-A 


JEDEC CODE 


Sb ee eee, 
WI TELBINISIMIDUD IONE I alalBinigieinioty 





View’ A” 
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Description ; 


The CXA1387S is a bipolar IC for aperture 


compensation designed to improve TV picture qual- 
ity. 


Features 

e Aperture compensation using built-in delay line. 

@ Luminance signal coring function. | 

eM (velocity modulation) signal output. 

@ Tracking delay for luminance signal output, VM 
output and Chroma signal output. 

@ Chroma signal image interval gain control (exclud- 
ing burst signal interval). 


Applications 


Improvement of picture quality for TV, monitor, 
etc. 


Block Diagram 













_ 30pin SDIP (Plastic) 





Mi} CELE BAW 

el ese 3 iy 7 
nh 
J Ry 














_ Structure 


Bipolar silicon monolithic IC 


Y3 7. YTIN, = Y2N Y3 IN Vec 
Lr” 
essen a 


= 
| (10) 






Y OUT 


SHP 


WGT 


VM OUT 


IREF 





C GNO COUT FO FOC GNO REG 
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Pin Configuration 


(SB) sLice — 
(2) core oN 


7) bE 
Be wn 
a U 
@ 


(BR) ¥ iN 


H BLK () 


NR1 (8) 
NR ON (a) 
C IN (a) 


YIIN 
{ 
VM ON 


(§) wet 
(3) y ouT 
(R) SHP 
() v2 IN 


CXA1387S 


Absolute Maximum Ratings(Ta= 25°C) 


e Supply voltage 
—@ Operating temperature 
e Storage temperature 


e Allowable power dissipation 


e Voltage impressed to pin 


Operating Conditions 
e Supply voltage 


2 2 3 
z rT) . 
Voc 12 
Tode —20 to +75 
Tata —65 to +150 
Pin 1.35 
—0.3 to Ve- +0.3 


Wx 8.5 to 9.5 
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REG 6) 
GND 2) 


<=oo< 


< 


(S) Vee 
(3) Y3 IN 
i) 3 


G) iREF 





vm out (a) 
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Pin Description 


lee 


CXA1387S 


Description 


Bias pin-used inside the IC. 
Connect capacitor between this and GND. 





Connect to GND. 


H Blanking pulse input pin. | 


Provides the timing for gain ‘control when | 
| CNR is ON through this HBLK pulse. 


--- 5V 
see. 1,9V 
ov 


Connect 5.6kQN+1% resistance to Vcc and | 
4700pF+5% capacitor to GND. 


Chroma signal gain control ON/OFF swit- 
chover pin. 

At L : Gain contro! OFF 

At H : Gain contro! ON 


Chroma signal input pin. 


| Chroma signal input dynamic range within 


500mVp-p. 
When low-frequency Y signal included, within 
2Vp-p. (Max.) 





SON Yo 








FO 








Pin 
Voltage 


2 to 7V* 


2 to 4V* 








CXA1387S 


Gain control voltage when CNR SW is ON. 
7V (Typ.) at OdB. 
2V at less than —26dB. 





Control pin that determines the timing of 
periods where gain control is applied and 
where it is not when chroma signal gain con- 
trol is ON. When this pin’s voltage is set to 2. 
87V, gain control is not applied for approx. 
The 10 usec period from the rising edge of 
HBLK pulse (Pin 3 input). The input of the 
burst signal period in the period where gain 
control is not applied enables color control. 








Built-in constant voltage supply output pin. 
Connect capacitor between this and GND. 


Chroma signal output pin. 


Delay control pin of built-in delay line. 
Controls Y, VM, and C signal at the same 
time. Raising control voltage reduces delay. 
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Pin Pin 


Delay control pin of built-in delay line. 
Controls only C signal independently. Delay 
of Y and VM signal does not change. Control 
characteristics is the same as FO. 


2 te ave 


Y signal output pin for VM control. 


External resistance pin for internal reference 
current. Connect 6.8kQN+1% resistance 
between this pin and REG (Pin 10). Also, 
connect to GND with capacitor. See Applica- 
tion Circuit (P.18). 


delay lines. Attenuated by — 24. 5dB compar. 
ed with input. 


Input pin of signal for aperture control. Pin 17 
“signal (Y3) is coupled pees a capacitor 
and input. 


: : | Output pin for Y signal passed through 2 


Ca 2 acc CT: 


Output pin of Y signal passed through one 
delay line Attenuated by —24.5dB compared 
with input. 
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Pin 
Voltage 


3 to 5V* 


0 to 6V* 





Equivalent circuit 








Ee 








CXA1387S 


Description 


Input pin of signal for aperture control. Pin 20 
signal (Y2) is coupled through a capacitor 
and input. 


VM output switchover control pin. 
At L: VM signal (Y signal) output. 
At H: No output (DC). 


Attenuates input Y signal by —24.5dB before 
output. 


Input pin of signal for aperture control. Pin 23 
signal (Y1) is coupled through capacitor and 
input. | 


Controls preshoot and overshoot magnitude 
of Y output signal. 

At 3V : Sharpness flat 

§ 

At 5V : Sharpness maximum. 


Controls the ratio of preshoot and overshoot 
of Y output signal. 

At OV: Only preshoot 

At 3V: Preshoot : Overshoot=1 : 1 

At 5V: Only overshoot. 


SON Y= CXA1387S.. 


Pin ; aera r = a 
Voltage Equivalent circuit dant Description 


Y signal output pin. 








Y signal input pin. Input eynamle range at 
2Vp-p mare 


COREON At L: Coring OFF 
At H : Coring ON 


Core level control pin when coring is ON. 
SLICE |1 to 6.5V* When voltage is set to 6.5V, controls —3dB 
av! (Typ.) at 4.5MHz. 


* : External applied voltage 


YIN 
Y signal coring ON/OFF switchover pin. 
9 | COREON ; | 
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Electrical Characteristics (T,=25°C, V--=9.0V, See Electrical Characteristics Test Circuit, P.11) 


2 Switch Input point and Test Test contents 
No. tem Symbol) Bias condition set ON input signal Standard value 


Consumption 
current 


Constant ; 


voltage 26 


P25, P27 


ary 








\ ay 


Constat 

voltage 

SttBUt Output voltage fluctuation at REG 

sical (Pin 10) when 9.5V or 8.5V is 
applied to Vec (Pin 19). 

voltage Ref. voltage at 9.0V) 

characteris 


tics 








3.58MHz 
500mVp-p 
Sine wave at 


Pin 36. 
1MHz : ; , 
Y output 2.0Vp-p Signal output from Y2 (Pin 20) is - 


Gain tested. 































5 YG input to Y2 IN and the gain from Y | -2.0 | -0.5| 1.0 
level P13,P14 Sine wave at 
P25, P27 } 3V Pin 58 out (Pin 26) output is tested. 
P19:---+- 9V $6 P26 | 
Y signal P22-:--:: GND 8MHz : 
Gain difference between f=1MHz 
arequency ye) eee GN 2.0Vep | and F=8MHz. 366 p S80 00 
characteris Sine wave at (Sharpness center) 
tics. Pin 58. P 
1MHz } 
gy | OUepUe VMG 2.0Vpp P15 | Gain tested. 
level Sine wave at 
Pin 58. 
P13,P14 
P25, eoreY a Output gain difference when the 
8 | Y coring COR | P22:::::: 3V PP P23 | voltage at Pin 30 is varied from 1V 
Sine wave at 
P29:---: 3V Pin 58 to 6.5V. 
P19 levsleietese QV " 








Output delay time in relation to the 
input. 
Difference in delay time 


Maximum 
delay time 











1MH 
2Vp-p Input 
Sine wave at P58 A Sea fo) 
Pin 58. 
Output 

P20 


Minimum 
delay time 














10O0mVpp 
1§.75kHz 
duty 50% 





Maximum 
preshoot 





Output 


Maximum 
overshoot 
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: ae Input point and Test Test contents . | 


VM switch Boe level when VM is 
| threshold At L: VM ON 
At H: VM OFF 


Threshold level when coring is - 
ON/OFF. 

AT L: Coring OFF 

AT H: Coring ON 


Threshold level when CNR is 
ON/OFF. 

At L: CNR OFF 
At H: CNR ON 


































Coring switch 
threshold 
level 
































CNR switch 
threshold 
level 





Input signal 
p3 a Susec 3y 
Ov —J | 

1 f215.75kHz 








Output waveforms 


| 
aye YL 


>i et time is tested. 
















17 | CNR ON time | Tonr 


* Time here is when CNR is ON 
and when gain control of the 




































































P13, ee 3V chroma signal is not applied. 
P25, P27 P3 
P22,P29---GND a ie Sis ; ignal 
’ P19, P34---9V ay | | favf- nput signa ert 
ica £215, 75 kHz hits | fo 
H.BLK 
: : : OV 
ay: if: 15,75kHz 
| 
| Output waveforms | 
Pi2 | 
18 | CNR offset CNOS COUT! 
e Test electric potential gradient V. 
* Offset voltage when gain con- 
trol is applied in the chroma 
signal and when it is not with 
CNR ON. 
P13, ies 3V 
P25, P27 P36 me ; 
Chroma _ gain ‘ Gain between input and output is 
19 CNR | P19,P34---9V 3.58MHz 
control ff 500mVp-p tested. 
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Electrical Characteristics Test Circuit 


tip 
+—F 
9tdoO Aled 
Lid O 
’ A2z 
tt 
8bd O———_O ss aE 
Bid 
Y nib 
JF 
6} 
6ld O ms 
O2d 
pe lee 
je > 
1Sd O—_O ‘ ) 
b2D 
2d O 
Z2do 
€2dO0 
Go «(C22 
ee + 
psdo 0 oF 
b2dO ABO 
TOE 
G2) 
S2do 
Ob 
és 924 
d 
o——~“ao001 
IF 
22) 
L£2doO 
fez 82) 
. + 
esd 40 O-) 
82d O——_© O 
Zs 
62d O 
2 do0o0}1 
O€) 
O€dO 


8°9 


Y) 
KR 
@ 
i.) 
q 
x< 
O 





OSId 


O tld 


O £Ild 


OZbd 


O Old 


O 6d 


O td 
O bSd 
O €d 


Oded 


Operation 


Y coring 


I. 


2Vpp 








SLICE 


CORE ON 


As shown in the above diagram, Y signal is passed through HPF, amplitude limitation is performed and 


the result substracted from the original signal to execute Y signal coring. 





Y input signal 


Amplitude limitation performed through LMT. 


— 281 - 


SON Ys: CXA1387S 


Cut off frequency of the HPF (high pass filter) used for coring stands at approx. 1MHz (Typ.). The 

amplitude limiting range of the limiter stands within 0 to 400mV (Typ.). Control is performed through Pin 

30 (SLICE). 

@ Raising the voltage of Pin 30 (SLICE) raises the limiter level and coring effect is more amply expressed. 

® Coring is controlled through Pin 29. At L level, coring is OFF and at H, it is ON. At this threshold level, 
this pin is biased. 


2. Aperture control 7 
Y signal is attenuated by approx. —24.5dB passing through the coring (process) circuit to be output from 
Pin 23 as Yl output. Yl output passes through one built-in delay line to be output as Y2 output from Pin 
20. Then Y2 output passes through still another delay line to be output as Y3 output from Pin 17. (See 
Block Diagram, P.4) 
These three outputs (Y1, Y2, and Y3) are input to Pins 24 (Y1IN), 21 (Y2IN), and Pin 18 (Y3IN) through 
capacity coupling to start aperture control process. 


Y2IN a Y OUT 
1 . ; 






Aperture control process 
(Waiting sharpness) 


Aperture control process controls preshoot/overshoot ratio through WGT pin (Pin 27) and sharpness level 
through SHP pin (Pin 25) respectively. This control process is indicated on the above diagram. 
The basic principle of delay line aperture control is shown on the below diagram. 


YOUT 


3. Chroma signal gain control 
When CNR is ON, chroma signal gain control in executed at a timing other than that of burst signal. As 
a result, chroma signal is restrained and pales. In signals with numerous noise components, this gain 
control pales color to reduce conspicuous color noise and evenly distribute CNR (chroma noise reduction) 
effects. 
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(1) Timing 
When CNR is ON, gain control is executed in the image section only (With the exception of burst section). 
The timing is, therefore, formed by using H, BLK pulse input from Pin 3. 
Simultaneously with the input of H, BLK pulse Tr, Q1 turns OFF and Pin 4 (NR1) voltage rises. Tr. Q1 turns 
ON again when H, BLK pulse turns to L level and Pin 4 voltage reaches the voltage set at Pin 9 (SET-P). 
Gain control timing pulse is emitted during the period when H, BLK pulse is input (When it turns to H level) 
until Pin 4 voltage reaches the voitage set at Pin 9. During this period gain control is not performed. 











; 4 pi 
Gain control os 


timing 





Gain control | | 


timing | 
x | pulse 
(2) Gain control 


When CNR is ON, gain control is performed according to the timing set in (1). The amount of gain control 
is set at Pin 7 (NR2). 
Control range stands within OdB to —26dB. (See Pin Description, P.5 ~) 


"5 NR ON/OFF 





Chroma signal -— 


(i 


500mVpp 


Gain control timing 


Chroma signal wo TE 
Chroma signal output 
(When CNR is ON) 


eS or ee 


t Gain control performed 
Gain control (0 to —26dB) 
not performed 


4. VM output 
CXA13875 features a VM (velocity modulation) signal output. (Pin 15) 
Basically, it is similar to Y input. Since Y output is contour accentuated by means of the built-in delay line. 
VM output has the same delay time as Y output. Changing the delay time of Y output delay (that is, 
changing Y output peak frequency). means simultaneously changing VM output delay time. This goes the 
same with C output, except that C output, can be canged independently. 
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Diagram of Operation 


Coring level 
SLICE 


_ I~ 6,5V 
Coring SW 
3V 


+ >____CORE ON 


ro Mon 
VM.SW est. 
BIAS 
YX) 
H. BLK peek 
_5V : 
--F-[---1.9v 
ov 
H. BLK pulse 


‘os 


2Vp-p (MAX) 


2 
Y3 
YC IN 


= 
> > > 


(8) 3) 
= 
[comme] 








Y.OUT is Y.0UT - 
(Aperture control output) 
| 3 SHP —— 3 to 5V---Amount of 
7 sharpness 
9 | aot 0 to 6V---Preshoot 
overshoot 


VM. OUT vm. OUT 





DELAY CONTROL 





REGULATOR 





GAIN CONT 6.8K. 


TIMING 





a. z 

- (S) 

ry : : 
Gain control Suppression jt 
timing . 2EKe control C.OuT. 

2~7V Be 2~4v 2nav 
2.78V + 5V 
Delay time control 


FO: Controlling all delay times 
FOC: Controlling only chroma signal independently 


ANOS 


—S4BETWXD 


SON Yo - CXA1387S 


Notes on Operation 


8 


Consider the following points during usage. 


Oscillation 

Output stage (YOUT, VMOUT, and COUT) in this IC is an emitter follower. When loads concerned with 
capacity are involved oscillation may occur. Use a buffer. Connect a by-pass capacitor to each of pins, FO 
(Pin 13) and FOC (Pin 14), that control the delay time of the built-in delay line. 


Offset of chroma signal when CNR is ON 
There is an offset between where image signals are gain controlled and burst signal not gain controlled. 
(See Fig. below.) 


Offset 
ae oe offset is specified in Item, No.18, — 


ioe he ed Characteristics. 
Gain control not performed Gain control performed 


When the changing offset applies to the image chroma signal, the TV screen is adversely affected. Adjust 
Pin 9 (SET. P) voltage, controlling Pin 9 voltage so that it does not apply to the image. 


teh = ty fh, 


<Good example> <Bad example> 


Input signal dynamic range 

i) The max. input dynamic range of Y signal stands at 2Vp-p. This is the value from Sync to White peak. 
When the input signal exceeds 2Vp-p, it may be clipped and distorted. 

ii) The max. input dynamic range in the chroma signal stands at 500mVp-p (Max.). This is when the chroma 
signal is at burst signal. When a low frequency Y signal is mixed with the chroma input signal (CIN), this 
input dynamic range may reach a max. of 2Vp-p. 
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P60 
Vec 9V 
Y OUT 
) 
vec 9 
R26 
1K 
Q3 R24 
Y OUT 1,6K 2K 
) 
R27 RV27 
2.4K 5K 
P2 O 
Y IN 


3 
oO 
et 
= R29 RV3O 
oO 2K BK 
c 
2 
Cand 
WS 
a4 
z-% 
a. 
< 


R10 6.8K+1% 


CXA13875S 
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VM OUT 


Q2 
vec oO 


R15 


VM OUT 


C14 
10y 


Cb 


2~4Vv 


R14 
3.9K 


RV14 RIG 
2K «15K O 
C1310, Vero 


R11 RVIS R13 
3.9K 2K 1.5K . ouT 


~) 
Ww 
2) 
a 
° 
= 
> 
° 
fos] 
2 < 
e rs 
- ¢9 - 
10, = 
wea ae 
RB a 
3 
> 
a 
RV9 RO e 
2001.6K & 
is 
ti 
> 
F362 
ow 10, 
RV? R7 
5K 1.6K 
OPp4 
CIN 


c4 
4700P 45% 


O PI 
H BLK 


tee ” 
--OV 
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1. Sharpness characteristics 





SaB/d 6dB/dv. 2° ttCtiC<‘i‘<“< < CS 


f 
Pe See es ee ey ee eae ogee whe oes 





























5dB/divio 






FOr2V— ~~ 


wGT:3vr+- 
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3. Delay characteristics | 
VM Delay vs. FO 
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Y Delay vs. FO 
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4. Chroma signal gain control characteristics 
C Gain vs. NR2 





Gain (dB) 











NR2 (V) 
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Package Outline Unit: mm 


30pin SDIP (Plastic) 400mil 1.8¢ 
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Switch and Driver for VCR 





Description 
The CXA1451M is a wide-band switch and driver IC 16 pin SOP (Plastic) 


for application to video signals. It has 75Q drivers for 
two channels. 


Features 

e Provided with 75Q drivers for two channels with the 
same voltage gain. 

e Capable of switching video signals at frequencies 
over a wide-band (up to 25MHz). 

e 75Q drivers with power save function. 

@ Low current consumption (16mA, Typ.) 





t 
e Frequency response: Relative to 500kHz; ste os monolithic IC 
Within + 0.1dB (Typ.) at 5MHz an 
Within + 0.3dB (Typ.) at 1OMHz i 
se Applications 
thin + Typ. 
See en ore nie @ Switching video signals 
Absolute Maximum Ratings (Ta=25°C) See VE 
e Supply voltage Vcc—VEE 14 V 


e Operating temperature Topr -—20to +75 °C 
e Storage temperature Tstg -65to+150 TC 
e Allowable power dissipation 


Pp 650 mW 


Operating Conditions 
Supply voltage Vcc 4.0 to 6.0 V 
VeE -4.0to-6.0 V 


Block Diagram and Pin Configuration 





Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Pin Description 


Bone | a 
Positive power supply pin for 
ee ee | sisi 


IN1 
IN2 


SWIN1 0 
SWIN2 1.5 


* External input pin voltage 










Channel 1 input pin 
Channel 2 input pin 


Input resistance is 24kQ for 
each channel. 










IN1/IN2 switching control pin. 
When this pin is open or low 
(<1.0V), the IN1 signal is output. 
When it is high (>2.0V), the IN2 
signal is output. 





The SWIN2 pin is internally 
biased at 1.5V. 


Negative power supply pin for 
switch 
Negative power supply pin for 
driver 
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p= Pa] eno 







DRV.1 output pin capable of 
13) OUT! driving 75Q load directly. 
41. | OUT2 DRV.2 output pin capable of 


driving 75 load directly. 





Power save control pins for 
drivers, DRV.1 and DRV.2. 
~| When Pin 14 and 10 are open or 
14 CONT! | low (<1.0V), the corresponding 
| | | driver operates. When it is high 
10 | CONT2 | (>2.0V), the corresponding driver 
does not operate, resulting in 


Positive power supply pin for 
* 
jisfvee |e [eit ernimvenier 





| . Outputs the IN1 or IN2 signal 
~SWOUT selected by the switch with a 6dB 
amplification. — 
w) 


* External input pin voltage 
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Electrical Characteristics (Ta=25 °C , Vec=+5V, Vee=—5V. See Electrical Characteristics Test Circuit.) 


With an input voltage 
Gv of 1Vp-p, measure the A | B(C 


voltage gain at an 


input frequency of 
500kHz. 

























Voltage gain 





With an input voltage 
Frequenc of 1Vp-p, measure the 
é y gain difference 


a between pu on: 
frequencies of 500kHz 
and 25MHz. 
Measure the output 137; A | A|B(C a EO 
side | V voltage with an input 
- sa voltage of 3V DC. 
75Q termination. iV 
_ | voltage with an input 
vee voltage of -3V DC. “1A 
75Q termination. Lt: B (C) 
Output DC /Vos1 | Vost | 750 termination with 


offset no input signal. 


Measure the Vsw 
voltage value at the 2 
output signal switches. | 4 A A | A} 1.0/1.5 | 20] V 
75 termination. 
DRV1 | Vcont1 o 


Measure the Vcont 2 14 B(C)| A 
voltage value at the 10 V 
output signal switches. 

‘oRv2 |Veowra | Veowra| 758 termination. 10 B (C) 

ae 752 termination with 


*1. B for DRV.1; C for DRV.2 
* 2. When input pin 4 is used, Vsw=5V. 










aca 
Ices 
cftete 
ee ee 
2 = 
>t 
77 






Output 
dynamic 
range 























Control 
voltage 





> 
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Electrical Characteristics Test Circuit 





1K 
$0 
+ A Ao 
o—O 

S.G Og BY VCONT 1 
S1 $2 (3) 

50 a2 75 

Vsw io 75. 

VcONT2 





5V = TOF O.01pF 
ime 
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Application Circuit 


ImH 
¢ OSV 
+ |3.3u 
ae Ol 
mt 
1 16 10] 15 
ne 1 op. 4 eS 1 AW OUT 1 
INTO Ho | O 
INZ0 at Tse > - 
47 
6 13 75 
2 ei OOUT2 


“— | TTT 


—-5SV () 
1mMH 


When the TTL output is low, the IN1 signal is output. 
When it is high, the IN2 signal is output. 


Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 


Description of Operation 

The IN1 and IN2 signals input to Pins 2 and 4 are switched by the control signal input to Pin 6. 

When Pin 6 is open or low (<1.0V), the Pin 2 input signal is selected. When it is high (>2.0V), the Pin 4 input 
signal is selected. The selected input signal is output from driver output Pins 11 and 13 as well as SW output 
Pin 16. 

Drivers 1 and 2 (DRV.1 and DRV.2) have power save control pins 14 and 10, respectively. Each driver operates 
only when its power save control pin is open or low (<1.0V), so that power is saved when its power save control 
pin is high (>2.0V). 

This power saving corresponds to a reduction of about 5mA in current consumption per driver. 
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Example of Representative Characteristics 


Frequency — Voltage gain characteristics | 













Pt TA A Pree ves ff | 






Voltage gain (dB) 
ro) 







TN 
rH 
ee 


10M 20M 30M 40M50M 
Frequency (Hz) 


«=— Vcc = 6V 
™ Vcc = 5V 
=— Vcc = 4V 





Package Outline —§— =~ Unit: mm 


16pin SOP (Plastic) 300mil 0.29 


+0.15 





1.85 









SONY NAME| SOP-16P-LO14 
EAU NAME |*#SOP016-P-0300-A 


JEDEC CODE | 













DP} + 0.1 2 |@ 
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Audio Processing | 


Part Number 


CXD1I160AP/AQ 


CXD1244S 
CXD2552Q 
CXD2555Q 


Function 


Digital Audio Signal Processor 


100dB Attenuation Digital Filter 
Pulse D/A Converter 


Audio Delta Sigma Type A/D+D/A+D/F 
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Voltage 


5V 


5V 
5V 
5V 


Package 
28P DIP/ 80P 
QFP 
40P SDIP 
44P QFP 
48P QFP 


Page 
299 


351 
364 
372 


SON Ys 


CXD1160AP/AQ! 


Digital Audio signal processing LSI 





Description 


CXD1160AP/AQ is a digital audio signal processing 


LSI. 


Features 

This LSI features built-in instruction RAM, 
coefficient RAM, multiplier, barrel shifter and others. 
With regards to peripheral interface usage, serial I/O, 
delay I/O (stereo delay for a max. of 1024 samples 
possible) and microcomputer interface provide 
excellent system cost performance. 


Structure 
Silicon gate CMOS 


Functions 
(1) Hardware 
e Master clock 30.72MHz max. 
(during MCK1 input) 
15.36MHz max. 
(during MCK2 input) 
e Machine cycle 130ns min. 
(160 cycle max/fs=48KHz) 
e Instruction 1 to 3 cycle (single precision/ 
double precision) 
e Built-in RAM Instruction RAM 
24bitx64w 
coefficient RAM 16bitx64w 
data RAM 16bitx64w 
eMultiplying part 16bit<16bit 
built-in multiplier 
data coefficient 
(1) 16x16 (1 cycle) 
(2) 16x32 (2 cycle) 
(3) 32x16 (2 cycle) 
(4) 32x32 (3 cycle) 
eAdder-Subtractor 34bitt34bit 
Acc 34bit with 2bit shifter 
« Register For adder-subtractor R (H/L) 


Serial VO 11 (H/L) 12 (H/L) 
O1(H/L)O 2 (H/L) 
Delay I/O D1 (H/L) DO (H/L) 
Every register 32bit 
H/L can be used 
independently 


CXD1160AP 


e Barrel shifter 


e Address stack 
e Loop counter 


(2) Interface 
e Serial 1/O 


¢ Delay I/O 


28pin DIP (Plastic) 





Positive floating point Type 
conversion 
Arithmetic left shift 
Arithmetic right shift 

S2bit IN 16bit OUT 

shift max. 15bit 
double 
4bit 


Time-shared 2ch input 
2ch output 

Every channel data format 
32bit, (16bit+1 Ebit), 

24bit, 16bit, 

Every channel bit clock 
format 

32ck, 24ck MSB first 
Every channel variable 
delay (1 to 1024 samples) 
Usage also possible as 
serial 1/O 


e Microcomputer interface 
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Absolute Maximum Ratings (Ta=25°C) 


Ratings 
Symbol 
ee 
| ve - : 
Input voltage Note 
Vss 0.5 Vv 




















Operational eacernie ne | | 
Storage temperature 


Note 1) Vss=0V 





Block Diagram 


64wx24b 





Note) Pin numbers are those of CXD1160AP 
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Pin Configuration and Descripion (CXD1160AP) 


Pin Configuration 28 27 26 25 24 23 22 21 20 19 18 17 16 15 


(TOP VIEW) 


1234 5 6 7 8 9 10 11 12 13 14 
Pin Description 










Description 


Symbol 
Serial data input pin that receives commands, coefficient and I/O control 
transfer from the microcomputer. In each transfer modes, single 40-bit block 


1 SDT 
is transferred at a time. 


| 2 {sck |o1 | SDT serial clock input pin. Takes in data with the rising edge. 





































































3 XSLD Latch input pin that serves to latch inside the IC 1 block of serial data 40bit 
in length active at 'L’. 
4 slO2 Input pin. Sets the number of BCK clocks used for data transfer per channel 
(ch1 and 2) in one sampling section. When fixed to GND it turns to 32bit 
5 DYSL 
Operates similarly as serial I/O. Fixed at +5V it turns to delay mode. 
Connected to an external DRAM (64kbit) composes a delay line for 2 
channels. 
Test pin. Normally fixied to GND. 
To input the master clock through MCK1 fix MCK 2 to +5V. 
MCK2 Master clock input 2. Master clock ACK inside the IC has the same 
frequency. To input the master clock through MCK2 fix MCK1 to +5V or to 
GND. 
10 Sl Input pin for 1 sampling 2ch serial data. Data format complement on two. 
| At last LSB, various modes 32/24/16bit available. 
11 SO 1 sampling 2 channel serial data output pin. Data format complement on 
two. At last LSB, various modes 32/24/16bit available. | 
12 | BCK Serial bit clock input pin of serial input data SI and serial output data SO. 
With the rising edge of this BCK serial input data is taken in and with the 
| falling edge serial output data is sent out. 
14 XOVF Adder-subtracter overflow detection output. Outputs ‘L’ during overflow 
detection. | | 
| 15 | AB =| O | External ORAM address output A6 
| 16 | As | (OO | External DRAM address output A3 
117 | Aa | O | External DRAM address output A4 — 








clock mode. When fixed to +5V it turns to 24bit clock mode. 
Delay I/O mode select input pin. When GND is fixed it turns to serial mode. 

| 6 | mst |! 
ae MCK1 Z Master clock input 1. Master clock ACK inside the IC is half this frequency. 

13 LRCK Serial /O sampling frequency clock input pin. Transfers chi data when level 

| | at 'H' and ch 2 data when level at ‘L’. 

18 External DRAM address output A5 | 
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Var [0 | Exewal ORAM adtress cup AT 
Rt | Test pin. Nowaly tt 5 
veo [= [sv Suppy pin SSCSC~C“~“S~—S~SCSCS~SSS 
To 
To 


> 





x 
.?) 










> 


External DRAM address output A1 
23 External DRAM address output A2 


| 24 | Ao | O | External DRAM address output AO 2 
| 25 | XRAS | oO | External DRAM low address strobe output pin 


XWSO When DYSL is at ‘L', turns to serial data output pin, and operates 
according to the various serial I/O modes. When DYSL is at ‘H’ turns into 
eye 


the write enable output pin of the external DRAM. 
[28 | xcas | 0 





8 


nm} — ve) 
< 


















Turns to serial data input pin when DYSL is at ‘L’ and takes in according 
to the various serial I/O modes. Turns into external DRAM data I/O pin 
when DYSL is at 'H’ to assume a common bus with DRAM data input Din 
and data output Dout. : : 


External DRAM column address strobe output pin 


















Pin Configuration and Pin Description (CXD1160AQ) 









Pin Configuration 64. | ts 4] 
| HOA AAA AAARHA AHHH AAA EE 
, POLO GCE OO 
ssc oT my 40 
= (TOP VIEW) oo 
eee z ae) 
ears [ee] 
aaa ; es 
80 —— : 7 pp 25 


Pin Description 





Master clock input 1. Master clock ACK inside the IC is half this frequency. 
To input the master clock through MCK 1 fix MCK2 to +5V. 
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Symbol 
mane | [OOOO 
21 MCK2 Master clock input 2. Master clock ACK inside the IC has the same 
frequency. To input the master clock through MCK2 fix MCK1 to +5V or to 


GND. 





22-26; N.C 


27 S| Input pin for 1 sampling 2ch serial data. Data format complement on two. 
At last LSB various modes 32/24/16 bit available. 

28 SO 1 sampling 2 channel serial data output pin. Data format complement on 
two. At last LSB, various modes 32/24/16bit available. 

29 BCK Serial bit clock input pin of serial input data SI and serial output data SO. 
With the rising edge of this BCK serial input data is taken in and with the 
falling edge serial output data is sent out. 

30 LRCK Serial /O sampling frequency clock input pin. Transfers ch1 data when level 
at 'H' and ch 2 data when level at ‘L’. 

31 XOVF Adder-subtracter overflow detection output. Outputs ‘L’ during overflow 

detection. 









OND) nia 
ZIixj72l|YP YIP; Pl[o>i2 
~JOLRINIaI aloo: 


Ga 
” 
Ww 
w 


External DRAM address output A6 
External DRAM address output A3 
External DRAM address output A4 
External DRAM address output AS 
External DRAM address output A7 








G 
. 
eX 
(ge) 








Test pin. Normally fixed to 5V. 








+5V supply pin 


= 
QO 








External DRAM address output At 


on > 
& o|LIE 
(op) [ee] 

<= 

Oo 

oO 


x<|x|>|Z2/>/Z2/> 
ZIZIO LOMO 
O |” 





oO 
_ 


External DRAM address output A2 











External DRAM address output AO 
External ORAM low address strobe output pin. 


When DYSL is at 'L’, turns to serial data output pin, and operates according 
to the various serial 1/O modes. When DYSL is at ‘H’ turns into the write 
enable output pin of the external DRAM. 


Turns to serial data input pin when DYSL is at ‘L’ and takes in according 
to the various serial /O modes. Turns into external DRAM data I/O pin 

when DYSL is at 'H’ to assume a common bus with DRAM data input Din 
and data output Dour. 


External DRAM column addess strobe output pin. 









N 








VO 


) 8 
oO 





~J 
~ 
~“ 
Go 


E 
O}> 
wn 
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Ne | Symbot | OT Description 


74 | SOT | | Serial data input pin that receives commands, coefficient and I/O control 
_. | transfer from the microcomputer. In each transfer modes, single 40-bit block 
‘is transferred at a time. : 


/ 75 | scx | 1 | SDT serial clock input pin. Takes in data with the rising edge. . 


76 XSLD Latch input pin that serves to latch inside the IC 1 block of serial data 
40bit in length active at ‘L’. 


res S102 . Input pin. Sets the number of BCK clocks used for data transfer per sy. 
channel (chi. and 2) in one sampling section. When fixed to GND it turns 
| to 32bit clock mode. When fixed to +5V it turns to 24bit clock mode. 


78 | DYSL Delay I/O mode select input pin. When GND is fixed it turns to serial mode. 
: Operates similarly as serial I/O. Fixed at +5V it turns to delay mode. 
| Connected to an external DRAM (64kbit) composes a delay line for 2 
channels. | is 


Recommended Operating Conditions 


[item ___| Symbol | Min. | Typ. | Max. | Unit | 
[ Supply voltage | _Voo | 45 | 5.0 | 55 | V_ 


Operating 4 . 
fweatre | Tor [| | 78 |e 


Electrical Characteristics. | 
DC Characteristics (Vo0=5V+10%, Vss=0V, Topr=-20 to 75°C) 


Lo tem | Symbo | 
























Output voltage (1) Voo -0.5V 
“Input voltage (1) [ Llevel (1) | Ve (1) | | CEC 
| input votage cay [meray [wm @ | ae 
| 
Note 1) TTL input pin (CXD1160AP-27 pin, CXD1160AQ-70 pin) 


Note 2) CMOS input pin 
Note 3) During tristate pin input 





_ Input/Output Capacitance p44 | _— 
[tem | Symbol | Min, | Typ. | Max. [Unit _| 
input pin [CIN | 

[Output _pin | COUT _| 
SHO 


Test Conditions Voo=Vi=0V, f=1MHz 
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Operation 


Block Diagram Description 


(1) -RAM 


I-RAM Instruction RAM with command word length of 24bit x 64 word. Write in from the exterior 
possible through microcomputer interface. Commands are divided into 1/2/3/ cycle 
commands according to type. Jumps to No. 0 every sampling cycle. 


1-address stack 6bit address 2-stage stack. Combination with double sub routine or loop jump is 


Loop Counter 


(2) K-RAM 


possible. 


4bit loop counter. Loop jump possible from 0 to 15 times. 


K-RAM 16bit x 64 word coefficient RAM. Write in from the exterior can be performed through the 
microcomputer interface as well as write through execution command coefficient is in the 
format of complement on two while single precision (16b) and double precision (32b) are 
handled concurrently. 


(3) D-RAM 


D-RAM 16bit x 64 word data. Address space is ring shaped while the method adopted is for 
users to make access without knowledge of the physical address. Data is in the format of 
complement on two with single (16b) and double precision (32b) are handled concurrently. 


D-address Counter 6bit long address counter counted up every sampling cycle. Users are aware 


of the address relative to that of the address counter value. The counter 
indicates the actual physical address and can be handled as a delay tap fixed 
address. 


(4) Data Register (all in complement on two format) 


Sl1 Register 
Sl2 Register 


SO1 Register 


SO2 Register 


DI_ Register 


DO Register 


P Register 


R Register 


This register (32b) stores CH1 data input from serial I/O used for read only. 
Upper 16bit (11H) and lower 16bit (I1L) can be handled independently. 


This register (32b) stores CH2 data input from serial I/O used for read only. 
Upper 16bit (12H) and lower 16bit (I2L) can be handled independently. 


This register (32b) stores CH1 data output from serial I/O. Beside read/write, can 
also be handled as a temporary register. upper 16bit (O1H), and lower 16bit 
(O1L) can be handled independently. 


This register (32b) stores CH2 data output from serial I/O. Beside read/write, can 
also be handled as a temporary register. Upper 16bit (O2H) and lower 16bit 
(O2L) can be handled independently. 


This register (32b) stores CH1 or CH2 data input from delay I/O. Used for read 
only. Upper 16bit (DIH) and lower 16bit (DIL) can be handled independently. 


This register (32b) stores CH1 or CH2 data output from delay !/O. Used for write 
only. Upper 16bit (DOH) and lower 16bit (DOL) can be handled separately. 


This register 33bit in length, stores the multiplied results of various bit lengths. 


Data set in this register (32b) through the transfer command can be utilized as 
one sided input to AV. Upper 16bit (RH) and lower 16bit (RL) can be set 
independently. 
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ACC Register 


(5) MPY 


MOA Selector 


MOB Selector 


MPY 


(6) AU 
AOA Selector 


AOB Selector 


AU 


Clipper 


Barrel Shifter 


This 34bit long register stores AU operation results. However during comparison 
commands (‘ACC-R’ or ‘ACC-4R’) values are not renewed. 


Selects either K-RAM data or data from various registers called out through the 
bus, by means of the multiplying command. 


Selects either D-RAM data or data from various registers called out through the 
a: by means of the multiplying command. 


Data selected by means of the above 2 selectors is multiplied together. There 
are 4 ways of multiplying K*D, K*X, X*D and X*X. Also 4 multiplying modes 
16b%*16b, 16b*32b, 32b%*16b and 32b*32b. 


Selects either ACC or O by means of AU command 


Selects either P (33b) or R (32b) to convert into 34 bit length 


Data selected by means of the above 2 selectors is either added, subtracted, 
turned into absolute value or compared together. 


When ACC data is transferred or multiplied, or sent to the below mentioned 
barrel shifter via the bus, clip processing is executed on the 34bit length to 
obtain a 32bit length. During transfer or multiplying the upper 16bit of this output 
(ACCH) and the lower 16bit (ACCL) can be handled independently 


ACC value passed through the clipper can be handled as follows 1) converted 


into positive value floating point form 2) arithmetic left shift executed 3) arithmatic - 
right shift executed. 
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Internal RAM structure 


I-RAM 

Instruction RAM (I-RAM) integrated in CXD1160AP/AQ is composed page mcs 
of address 0 to 63 (24b*64w) with a command word length of 24bit. ‘ [23-—— 10 
Commands are transferred one (24bit) at a time through the 
microcomputer interface mode 1, from the exterior. Each transfer can 
be sent to the desired address. 

External interrupt is executed at serial /O LRCK and BCK. Every 24bx64w 
sampling cycle a jump is forcibly made to 0 address. That is, at 
every sampling the command is repeateacly executed from O address. 

For executive commands there are, forced jump (JMP), condition 
jump, sub routine call (CAL), sub routine turn (RTN) and loop jump 
(LPJ). They all fly to the absolute address. 

There are 2 stack stages and usage in conjunction with double sub routine or loop jump is 
possible. 

Loop counter is conposed of 4bit and loop jump can be executed up to 15 times. 

Command execution cycle is given according to MPY mode in 1/2/3/ cycle time. 


I-RAM 





The number of cycles that can be executed within 1 sampling section depends on the 
sampling frequency (fs) and the cycle clock (fxck=fick). Let’s assume that at sampling section 1 
we have L cycle (cycle 0 to cycle L-1). Here, the last cycle (L-1) called KSH cycle cannot be 
executed because of the command or coefficient transfer section of the microcomputer interface. 
Cycle (L-2) called KSL cycle can be executed with the exception of K-RAM handling. 


Example 1) fs=48kHz feeatyfucks= 4 fucks =6. 144MH2(=48k x 128) 


In this case fxck/fs=128. There are 128 cycles (cycle 0 to 127). 
Cycle 0 to cycle 125...... Execution cycle 


Cycle 126 rose csiteascnstescseavs Execution possible with the exception of K-RAM 
handling. 
Cycle 127 .....eeesccessssees Execution impossible 


Example 2) fs=44. 1k fen ™6. 144M 


In this case at fxck/fs=139.3... both 139 cycle (cycle 0 to cycle 138) and 140 
cycle (cycle 0 to cycle 139) exist. 
Cycle 0 to cycle 136...... Execution cycle 


CVyGlG 137 eccanseuvGedss Execution possible with the exception of K-RAM 
handling 
Cycle 138, 139... Execution impossible. 


The sequencial execution address of 63 address is 0 address. 
When Power is ON the contents of I-RAM are not determined. 
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K-RAM os = 
Coefficient RAM (K-RAM) built-in CXD1160AP/AQ is composed of 16bit x 64 word (address 0 to 
address 63). Single precision coefficient 1w (16b), double precision coefficient are expressed by 2w 
(32b) in succession, and can coexist on K-RAM. In the operation system both are compiemnent on 2 
and MSB can be handled as 1 > K 2 - 1 at Sign bit. . 


Ks2-Kis+ 2 2°-'Kys- Kd=-Kai + 2°'Kar 


Coefficient transfers from the exterior in the microcomputer interface K mode the required 
successive 2 addresses (32b) at one time. As there is also inside the execution command.a 
command that serves to write in K-RAM, one part can be used as a temporal register. At Power 
ON K-RAM contents are undetermined. | 


Referring to the fig on the right the storage position can be defined 
as follows. 

‘When m address single precision is specified, the single 
precision coefficient Ks in m address can be used. 

- When n address double precision is specified, the double 
precision coefficient kd in n address n@® address 1 can be used. 
Here. low word Ku is stored in n address and a word Ku is 
stored in n® 1 address. : 





K-RAM address specify can be mentioned in the command that actually handles K-RAM. 
There are 2 types of K-RAM address epeeny absolute access spaent and relative address 
specify. 

- Absolute adderss specify Absolute address—addr 

- Relative address specify  addr@relative address—addr 

During commands that do not handle K-RAM, the present address addr does not change. 
(addr—yaddr) 

At the forced 0 address jump every sampling cycle, reset is executed to addr=0. Accordingly and 
for the first time only, both the absolute address specify and relative address specify indicate the 
same physical address. 

When double precision command is utilized with addr, after the command execution, 
addr+1—addr is obtained. Note that the present address obtained is 1 increment over that of the 
address specified from the user side. | 

Address 63 and address 0 are ring addresses. (0@-1=63, 6301=0) 


As a total of 2 cycles, the last cycle of the sampling section and the cycle before that, are 
coefficient transfer sections, K-RAM cannot be utilized. 
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D-RAM 
Data RAM(D-RAM) built-in CXD1160AP/AQ is organized in 16 bit x 64 word (address 0 to 
address 63). Single precision data is indicated in 1W (16b) and double precision data at a 32 
address distance in 2W (32b). Both can be disposed on D-RAM. For operations both are used 
with complement on two. MSB is at Sign Bit to be handled as 1>Dz2-1. D-RAM contents is 
unspecified at Power On. 


Dse-Dist BE 2°'Dis-, Dd=-Dav +E 2-Day 
16b 
Referring to the fig. on the right the storage position can be defined ed 
as follows. = noe 
e When m address single precision is specified, single precision 
data Ds can be used. fee 64 
e When n address double precision is specified, double precision n cas Ww 
data Dd in n © address 32 can be used. Here high word Dx | SeDd | 


is stored in n address and low word Dt in n © address 32. n@32i7 


D-RAM address specification by users is a logical address and not a physical one. 
Inside the IC there is a 6 bit ring address counter that is incremented every I/O sampling. The 
logical address addr which is modulo added to this counter value DAC because the physical 


address. 
Physical address=DAC © addr 

Example) Logical address is assigned to formula: y(n)=kiy(n-1) +kaX(n) +ksXCn-1) 
the respective data in the formula t t t t 
at right. addr: 3 2 l 0 





If y(n) is entered in addr=3 
and X(n) in addr=1 Physical addressc> 


then y(n-1) is constantly in Lis. 
addr=2 and X(n-1) in addr=0 y(n) —sy(n-1) X(n)— X(n-1) 


D-RAM address specify can be mentioned in the command that actually handles D-RAM. 
There are 2 types of address specify, absolute address specify and relative address specify. 

e Absolute address specify Absolute address — addr 

e Relative address specify addr © relative address — addr 
With commands where there is no D-RAM address specify, the present address addr remains 
unchanged. (addr — add)r). 
Reset to addr=0 is effected at address 10 forable jump every sampling cycle. Accordingly and for 
the first time only, absolute address specify and relative address specify indicate the same logical 
address. 
Address 63 and address 0 are ring addresses (0@-1=63, 6301=0) 


Note that double precision data low word side is far away to determine all the data location. 


The last cycle in the sampling section is a command transfer section and commands cannot be 
executed . 
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interface 


Clock circuit 
There are 2 methods to generate the master clock ACK in this IC. 
(1) The clock input from MCK1 input pin is frequency divided by 2 emer to be ready for 
use. 
(2) The clock input from MCK2 input pin is directly used. 





(1) When the input is from input pin MCK1 
Fix input pin MCK2 to +5V 





fucki® 2facx 


(2) When the input is from input pin MCK2 - tO | 
Fix input pin MCK1 to +5V or to GND MCK 4 
MCK2 

fucns*face - 
MCK 1 
In any case the maximum frequency of master clock ACK is MCK 2 


f cn S15, 36MH2 (=48K X 320) 


Moreover as this IC makes use of a dynamic F/F internally, it is not possible to stop the the 
master clock and keep the internal condition as it is. 


Cycle clock ICK (or KCK) inside the IC is twice ACK master clock. | 


ficeaticsat tice 


Commands differ according to type. There are 1 cycle/2 cycle and 3 cycle commands. 
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Microcomputer interface 
There are 3 input pins used for microcomputer control. Those are used to rewrite in part or 
totally K-RAM or I-RAM inside the IC, as well as to execute the various settings of serial I/O 
and delay I/O. 


40 bit in length of serial data per transfer. 
This serial clock transfers serial data to the internal shift register at the rising 
edge. 


This gate pulse (active low level) latches in a lump the 40 bit serial data input 
to the shift register. At the same time and with this rising edge processing inside 
the IC is requested. 





* When this IC is used as a multi-processor, all SOT pins or SCK pins on the respective IC's 
may be linked. 


The transfer format (shown later on) timing system features serial data from SO (top bit) to S39 
as shown in the big below. 


SOT 
ott< tds bool tah 
sckK  — os LF LE L hte na th 
bool tows tewhkem] folio 
XSLD LJ LJ 


iLwH 
ftLwt 


tds >0 tew. > ACK ter >0 tiw. >2ACK 
tdh >1ACK tewn > LACK tue > SACK 


tuwn >2C n+1)ACK=(n+1)KCK, for € n—-LKCK <LRCKSnKCK 





By applying the below conditions to XSLD the above tiwx conditions can be prevented and the 
max. Transfer rate of 40 bit/LRCK realized. 


tor >6-LACK | tua >1-PACK 





The setting contents transferred through this microcomputer interface are undetermined inside the 
IC when Power is ON. 
SOT, SCK and XSLD timing is regulated inside the IC before usage. 
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Transfer format * In brackets < > respective 


modes proper value 
« Between “——"=don't care 













RO (LSB) 
Rl 

R2 

R3 

R4 . 

R5 


om Bee 



















KO (LSB) 
KI 
K2 
K3 
Ka 
KS 
K6 
KT 


K 24 
K25 
K 26 
K27 
K28 
K29 
K30 
K3i (MS B) 






























KAO (LSB) | 1A0 (LSB) 








KAI. LAL. 
KA2 1 A2 
KA3 1A3 
K A4 [A4 
KAS (MSB) | 1A5 (MSB) 


<L> <H> 
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(1) K mode 
This mode transfers the coefficient (complement on 2 and MSB at sign bit) to K-RAM (16bit 
x 64w). S39 is at ‘L’. 
With the 6 bits of KAS (MSB) to KAO K-RAM address (address 0 to 63) is specified. 16 bits, 
K15 to KO are input from MSB side to KA address. 16 bits, K31 to K16 are input from 
MSB side to KA@1 address. When KA specifies address 63, KA@1 goes to O address. 
When K31 to KO are at double precision coefficient (32bits), handle through the low word 
side KA address for instructions. 


Kxa=-K31 +E 27 'Kai-i 


Then, 
If K15 to KO or K 31 to K 16 are at single precision coefficient(16bit) 


1$ } is 
Keas"Kis + 2 27 Kis-i or Kat ieKri@d 27 Kasei 


Then, 

Whatever the contents be, there is no change as far as the transfer of a 2 word part to an 
address where KA and KA@1 are in succession, is executed each time. 

Moreover,note that there are write in commands to K-RAM in the instructions too. 


(2) | mode 
This mode transfers instructions to I-RAM (24 bit x 64W) S39 is at 'H’ and S 31 at ‘LU’. 
IAS (MSB) to IAO (LSB) 6 bit specify I-RAM address IA (address 0 to 63). To this IA 
address 123 to I0 24 bit are input. 


(3) R mode 
This mode transfers information relative to the setting of serial 1/O and Delay I/O. 
$39 is at 'H’ and S31 at ‘H’ too. 
Beside this, setting is executed at pins DYSL and SIlO2 of the IC according to requirements. 


Bit clock (BCK) 


DYSL Delay I/O 








Fix to GND | Serial mode Fix to GND | 32 bit clock mode 
Fix to +5V | Delay mode Fix to +5V | 24 bit clock mode 


() MUTE 
Controls serial /O output (SO) and output (XWSO) during delay I/O serial mode. 
When delay W/O is in delay mode, only serial 1/O is controlled. | 
The actual MUTE switching is synchronous with the rising edge of LRCK and serial output 
data. In any case, serial output data doesn't change in the middle of a bit. 


MUTE Serial /O output Delay I/O (Serial mode) output 







“L" Mute ON | 0 (all L) 
“H" Mute OFF! Serial out register value 


O (all L) 
Delay out register value 


— 313 - 





SONY. — | CXD1160AP/AQ 





[] DIO 
Sets the bit length of delay sample data during Delay I/O delay mode. 






DIO |. Delay data ~ Conditions to. be met for proper operation: 












30 bit length | LRCK2128KCK=256ACK 
32 bit length LRCK2136KCK=272ACK 
(1 slot, Sioo 
In combination with IC Pin SIlO2, select VO format of serial /O and Delay I/O (Serial 
mode) | | 
sl02 Bit clock IN data Out data 
GND 32 clock 32 bit —— 32 bit 
+5V 24 clock 16 bit —— 24 bit. 
a . 24 bit —— .24 bit 
: : +24 bit —— = 16 bit 
? 7 16 bit —— 16 bit 
(1) R9 to RO | 
Sets the delay sample quantity common to Delay I/O (delay mode) 2ch number of delay 
samples. | | 


RO RB RT RE RS R4 RB R2 RL RO | Number of delay samples 





; a : , 


LLLLLLLULHH 1022 
LLLLELLLULHL 1023 
bb Ee Ee ee 


LL LH 1024 


Control bits not in usage may be set to either H or L. 
For Serial /O and Delay I/O see different paragraph for details. 
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Serial 1/0 


Serial data interface I/O corresponding to 16 bit stereo D/A converter (CX20152) format. 

One each for input and output, operate in common synchronously with external LRCK and BCK. 
Each inputs and outputs data for 2ch at every sample cycle. For bit clock BCK there are 2 
kinds, 32 bit clock mode and 24 bit clock mode. 

Data format is in complement on 2 positive logic binary fixed decimal point type. 

There is 32 bit/24 bit/16 bit data according to the various modes. Transfer order for each and 
all is at the last LSB. 


Ten [vo [Smits 
Serial mode clock (Sampling cycle clock). 
Transfers channel 1 at H level and channel 2 at L level. 


Serial data bit clock. 
Features for each channel 32 bit clock mode and 24 bit clock mode. 













Serial data input. Takes in synchronously with BCK rising edge. 
Serial data output. Outputs synchronously with BCK falling edge. 


Inside the IC the following registers are compatible with Serial I/O. Handling is possible in 16 
bit or 32 bit units. 


Bit expression for later mention 
Frit [Channel + input ow word register | 16 | A [Ae Au——Ar Ao 



















Channel 2 input low word register | 16 | A | Bis Bra B: Bo 
O1H | Channel 1 output high word register C31 C30 Ciz7_ C16 








Oil | Channel 1 output low word register Cis Ors Ci Co 


O2H | Channel 2 output high word register D3: OD30 Diz Dis 


Channel 2 output low word register Dis Dt4———--D1 Do 


For Instructions read only available for input register. For output register either read or write 
available. For use as single precision (16 bit) register, the above 8 registers can all be 
handled independently. For instance when I1H is specified the numerical expression becomes, 
A31 at MSB (sign bit) and Aie at LSB | 








3 
As =-Ay, +E 27 Asian 


For use as double precision (32 bit) register, I1H/L, I2H/L, O1H/L and O2H/L come in pairs. 
For instance when I1H is specified the numerical expression becomes, A31 at MSB (sign bit) 
and AO at LSB. 


31 
Ae 2-As1 +e 27 Aste. 


This is not usual but when liL is specified at double precision, numerical expression 
becomes A15 at MSB (sign bit) and A16 at LSB. 


{§ 1$ 
Aa sds +2 Oo Riga, Oe EE Aes 
«| i 


— 315 - 





SONY, | | | CXD1160AP/AQ 





Outline of Serial /O timing 


Owe on ee om oe wen, 


Si \chidata {ch 2 data YT --- a ee 
SO | oe oso : 
LRCK | 







!\ *Calculating operations \. 
|\¢* ch 1 input register 1 
“< ch 2 input register » | : 4 
< ch 1 output register *>’ | 
€ ch2 output register -)-/ 


First, during 1LRCK period, chi/ch2 serial data that is input from SI is latched at chi/ch2 
input register with the rising edge of the following LRCK. Also,during 1LRCK, if the results of 
the calculating operations are enclosed into chi/ch2 output registers, those are latched by the 
shift register at the following rising edge of LRCK to be respectively output as serial data from 
SO. 


Detailed ising between Serial VO and VO register is as follows. 


Si/SO _A_28B  } LSB) 


<—+ Period during which gate latch is applied to ch1/ch2 input registers. 


chi/ch2 output registers value latched at shift register. 


' Serial VO and VO register are dependent on the timing with LRCK and BCK from the 
exterior. Also the only interrupt is executed between this LRCK and BCK on the Instructions. 
The IC operates on the master clock. Now, should the operation be going on in 1LRCK 
period at cycle 0 to ae L (L+1 cycle), the following restrictions would apply to the I/O 

register handling. | 


<Input register read command> 
Cycle (L-3), (L-2), (L-1), L cannot read. 
Cycle 0 to cycle (L-4) can read. 


<Output ssetalae write command> 
The following are standards of cycles where write cannot be executed in the output 
register. This is because of the frequency relationship between bit clock BCK and cycle clock 


KCK (ICK). 
Order of cycle} 24 clock mode 32 clock mode 


| 12KCK 2LRCK2 0 16KCK 2LRCK2 0 
60KCK | 80KCK 7” 0 
LO8KCK L44KCK ” 0 

all 


LRCK & 132KCK LRCK & L76KCK 
LRCK 2 180 LRCK @ 240 
LRCK & 228 © LRCK 2& 304 


LRCK 2 132+48n LRCK 2 176+64n 
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LRCK 
peck LJ Lf LI UPL“ UP LU lf? LUPUS Lf LU 
CBG XBiS\ \\ CEO YX 


Si Asx \\ CmyaY \\ (AOS 
SO CIE X CIS (O16 (015) 





(1) 32 bit clock mode 32 bit IN-32 bit OUT 







Timing 








Register 


MSB (LSB) (MSB) LSB 


[ 1H] Ast Ase 


af 





If all data is handled as 32 bit data then, we have 2ch IN 2ch OUT. 
If all data is handled as 16 bit data, then we have 4ch IN 4ch OUT. 
Mixed handling in single precision (16 bit) and double precision is possible. 


Example of Single precision numerical expression 


$ 
I LHe-Ay + 2° Asie, I [LAist 2°'Aise, 


Example of Double precision numerical expression 


[Heat 27'Aa, 
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Jstoz|sto1 S100 





(2) 24 bit clock mode 16 bit IN-24 bit OUT 





Timing 
+5V L | L 
LRCK [ | | | 
Sek LL ee 1 Lae Le es 7 
Si Cas) GS) \ Goes) \\ C= \ cn 
so Xc3i\ / Ye2aye23X / (ca os / \o2ayoos) 
Register 


MSB LSB 





Input register enters on low word register side. Output register is at lower 8 bit don't care. 


Example of single precision numerical expression 


[1 Le-AtE 27 Ais-i 


Example of double precision numerical expression 


a1 23 
O1 He-CoitE 2° Asi => Cath 27 ' Cates 
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aC 
LRCK.. 


BCK ae Purr’ Ly Lay? Lely LT 
th YRS \ AR YAISY \ se Y83D CBieXBi5\ \ Bay 
Raa (C8 {03 Dis (015) 





(3) 24 bit clock mode 24 bit IN-24 bit OUT 






Timing 





Register 





0 is input in the lower 8 bit of the input register, while the output register lower 8 bit are 
at don't care. | 

24 bit 2ch IN-24 bit 2ch OUT. 

Can be handled as the data between 16 bit and 8 bit.. 


Example of single precision numerical expression 


' ; T 
I LHe-An +E 27 Aste I 1 LAist 2 2°'Aus-s Arist ih 2° Aso 


Example of double precision numerical expression 


23 
I LHe-An +E 2" 'Asi-, @ “Ast EO Aar i 
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(4) 24 bit clock mode 24 bit IN-16 bit OUT - 


Timing 


In the input register lower 8 bit there are eight 0's. The output register uses the high word 
side. Accordingly O1L and O2L are used as temporary registers. 


Example of single precision numerical expression 


ts 
O1H=-Cs; +z 2° Ca -i 


Example of double precision numerical expression 


. 31 23 
I LH2-Agp FD 27 'Ags-. = Ase tO 27 'Ase-s 
et et 
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(5) 24 bit clock mode 16 bit IN-16 bit OUT 


Timing 





IR 
peck LIL Woodie ui ea es ae ee Oe 
6s) C8) \ Gea \ Gees) \) Gagsit\ Gist 
so Ga) Gem) Geex ) Gx0sn 


Register 
MSB LSB 





As the input register uses high word register only. 
Accordingly iL and I2L are not use. O1L and O2lL are used as temporary registers. 


Example of single precision numerical expression. 


[1 He-AtE 2°'As-, 
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Delay VO. . Be Je 28 ey Ree: I, 


There are 2 modes. When input pin DYSL is grounded serial mode is on. When. itis set to +5V 
delay mode is ON. : oe 

Here serial mode means delay I/O operates similarly as serial I/O. Also, in delay mode DRAM is 
connected to the exterior and sample delay executed at will. 

The following registers correspond to delay I/O inside the IC. Handling is either in units of 16 bit 
or 32 bit. a ee 














Reg. . Contents 7 
DIH | Input. high word register » eG 
[oi input ow word register | 16 


Bit expression for-later mention 
Est E30 wisesannassny E17 E16 


[bit tength | Raw] 


— aa 










ae 





WwW 


In the Instructions, input register is for read only while output register is for write only. 

When used as single precision register (16 bit), the 4 registers shown above may be used 
individually. That is when DIH is specified, numerical expression turns out as MSB at E31 and 
LSB at Ers. Ro eHR - oe a 


for Bs=-Es, +E 2B 


When used as double precision register (32 bit), DIH/L and DOH/L come in pairs. That is 
when DIH is specified, numerical expression turns out as MSB at Esa: and LSB at E0. 


for Ba2-Es1 +¥ 27 Bs ii 


as much as similarity with serial I/O register is concerned. However there is a decisive 
difference where the following points: are: concerned. | a 


In serial /O register two 32 bit stereo for 1ch each, are available. The 2 input registers 
maintain the same value for about 1LRCK. That is from the time both are input near LRCK 
rising edge until around the next LRCK rising edge. During this period read is possible any 
time. Move over after both the 2 output registers are output to S/R around LRCK rising edge, 
until the following LACK rising edge and for about the period of 1LRCK, the next value to be 
output should be input. During this period, usage as temporary register is possible. 


On the other hand, delay V/O register has only 32 bit ich. to stereo operate that, the input 
register has to be input twice during 1LRCK period. 

Similarly the output register is input twice. Accordingly programs have to be written along those 
lines. | 


a3) 0e. 
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Delay I/O serial mode 


By fixing input pin DYSL to GND delay I/O turns to serial mode. 

In this case delay I/O operates as serial /O. That is the timing system is regulated by LRCK and 
BCK and the format by SIO2, SIO1 and SIO0. Also serial input data is input and output through 
XWSO pin. 


Delay I/O register is monoral. When it is input/output twice to 1LRCK, stereo operation is 
executed. An outline of delay 1/O input/output system timing is as follows. 


DIO(S!I) A___ch2data__s{___ch i gata __s) 


XWSO(SO) I (fe =6c Ch2data_—s_— ite _ch 1 data 
LRCK / 
pineaici | +—— Calculating operation ———~> 
register , ‘aS | 
DO register 2 Ee n < 


New 
The detailed timing of delay !/O input/output register is as follows. 


ROK ee ee OC 
spk LJ LJ UWUS(LS tS LS 
DIC/ xwSO Sg | ‘+288 X 1s XO 


(SI) (SO) ~—e Section where gate latch is _ «—» 
+ applied to DI register. 4 
DO register value is latched to shift register. 


DI register value contained in the first half of 1LRCK calculating operations is the serial input 
data of the second half of the preceding LRCK. DI register value is similarly the serial input data of 


LRCK first half. 

Also, the value entered to DO register in the first half becomes the serial output data of the 
same LRCK latter half in the 1LRCK calculating operations. The value entered in DO register during 
the second half becomes the serial output data in the first half of the following LRCK. 


DI register read prohibit cycle around LRCK falling edge and DO register write prohibit cycle 
change in relation to LRCK, BC and the original oscillation. DI or DO registers handling around this 
area should be performed after due confirmation. 


During delay I/O serial mode, turn open the external DRAM pins for delay mode, that is XRAS, 
XCAS and A7 to AO, 10 in all. a 
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Delay I/O delay mode 
By fixing input pin DYSL to +5V, delay I/O turns to delay mode. ! 
In this case, delay I/O composes the delay space by utilizing the 64K bit x 1 DRAM connected to 
the exterior. | 
64K x 121024 sample x (32 bit + 32 bit) 


That is, 32 bit data 1 to 1024 sample stereo delay is. saronnied. This stereo delay sanigla 
volume is set through the microcomputer interface R mode (R9 to RO). 


RO RB RT RG RS R4 RB R2 RI RO|No. of delay sample r 





Outline of the timing system is as follows. 


“LRCK ee —————— 
KWSO(WE): a a ea 
$ t ‘ 4 


WJ UJ UJ UJ 
DO register _CH2(n-1) (_CHi(n) CH2(n) 
Diregister = “CHain-1-1) C2 in=ri 


~—— Calculating operations ———> 
*DO register indicates data entered in the last part of that space. 


That is if data CHT (n) is written in DO register of 1LRCK (calculating operations) first half, then 
data CH1 (n-r) can be read from DI register. If data CH2 (n) is written in DO register at the second 
half, then data CH2 (n-r) can be read from DI register. 


Connection to the external DRAM is as seen on the fig at right 
fixed. 
Fix addresses over A8 to +5V or GND. 


Moreover, for addresses that move frequently the order is: 
Column AO to A4, Row AO to A7, and column AS to A7. 


There are 2 kinds of data bit length for delay 32 bit and 30 bit. 
Timing system differs according to type. 





+5V 
CXDLL60AP DRAM 


S304. 
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(1) 32bit delay mode 
By turning DIO, of the microcomputer interface R mode to ‘'H’, 32bit delay mode is set 
on. To realize this, the following hardware conditions should be met. 
LRCK2136KCK=272ACK 


With 32bit delay mode, delay for all 32bit DI/DO registers is possible. 





Timing (LRCK=136KCK Example) 


134 135 0 31 32 33H 65 66 67 68 99 100101102 133134135 O 


KCK 
KSL 
XRAS _J7] a ee aes es es 
XCAS | U Ju Ud UU ns 
XWSO(WE) LOS Lf LL 
A7T-AS (OC ROOTES 
A4-A0 
DO CX CY XX YX XX 
DI QO O | O 0 
f : ‘ 





——_—____———Calculating operations 


Should the data written last between cycle 0 to 66 in DO register be at CH1(n), data 
CHi1(n-r) from the previous cycle 134 up to the present cycle 65 in DI register can 
perform read. 


Similarly, should data written last between cycle 68 and last cycle 1 in DO register be at 
CHa2(n), data CH2(n-r) between cycle 66 to 133 in DI register can perform read. 
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(2) 30bit delay mode 


By turning DIO, of the microcomputer interface R mode to Lt, 30bit delay mode is set 
on. To realize this, the following hardware conditions should be met. 


LRCK21 28KCK=256ACK 


That is, 512 fsmesfuck: or 256 fempgtucna 
30bit delay mode can perform the delay of DI/DO register upper 30bit. 





Here, DOL register lower 2bit are at don't care, DIL register lower 2bit contain 0. 
Timing (LRCK=128KCK Example) 


126127 0 29 30 31 32 61 62 63 64 93 9495 96 125126127 0 


KCK 
KSL 
XRAS J] aml mM il m 
XCAS | LE Ju u Ju “Us JU Uy Ju U 
XWSO(WE) LUWHHJ } = =~ ~LeL 
A7-AS (OOOO EO = ore OK 
A4-AO 
D0 XX Co CX Ci ane 
DI | | O QO O O 
4 } 4 








Calculating operations - 


Should the data written last between cycle 0 to 62 in DO register be at CH1(n), data 
-CH1(n-r) from the previous cycle 126 up to the present cycle 61 in DI register can 
perform read. 


Similarly, should data written last between cycle 64 and last cycle 1 in DO register be at 
CH(n), data CH2(n-r) between cycle 62 to 125 in DI register can perform read. 
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Instructions 


Outline 
In one 24bit word length command the following can be executed in parallel. @) K-RAM and D-RAM 
address setting, @) MPY Command, @) AU Command @®) Transfer Command G) Jump Command. 
Data handled include, single precision (16b), double precision (32b) or through a combination of the 
2, from 1 cycle to 3 cycle commands are available. 


@)K-RAM and D-RAM address setting 
Sets the RAM address to be handled by a given command. For address setting there are, absolute 


address specify and relative address specify. 


«K-RAM Single precision coefficient and double precision coefficient (2W in succession) can be 
used in this order or otherwise. Write is also enabled through a command allowing for use as a 
temporary register 


eD-RAM Ring address. The modulo added value of the address counter value incremented at 
each serial I/O sampling cycle and that of the address set by the user becomes the actual 
value. Single precision data and double precision data (2W mutually separated by 32 
addresses.) can be used in this order or otherwise. 


@)MPY Command 
4 Types (K*D, K*X, X*D, X*X) and 4 kinds of modes (16b*16b, 16b%*32b, 32b*16b, 32b%*32b) 


can be handled. Through the respective modes the execution cycle of the command is determined. 


K....K-RAM value D....D-RAM value 
X....From the register related ones hanging to the main bus, those that can 
output Acc. 


(@)AU Command 
Can perform addition, subtraction, absolute value and comparison. A 2bit shifter is also 


biult-in. 


@ Transfer Command 
Single precision data internally transfers double precision data via the main bus. Barrel shifter 


operations are executed through this transfer command. 


@ Jump Command 
There are unconditional jump, conditional jump, subroutine call and return, loop jump. Stack 


features a 2-stage structure and combination with double sub routine or loop jump is possible. 
Loop counter can perform loop jump 0 to 15 times at 4b. At every serial I/O sampling cycle 


forced 0 address jump is executed. 
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Points in Execution Commands 


Each execution command with a 24 bit word length can, widely speaking, process the following 
in parallel. RAM address setting, MPY command AU command, transfer command and jump 
command. Specially through MPY. command, data to be handled is defined as single precision or 
double precision. According to what the execution cycle is determined. 


Data register and data format 


The following data resgisters relate to command execution 


functions 


Serial /O channel 1 input high word register and low word register 


Serial I/O channel 2 input high word register and low word register 








Symbo 





_ 
o 





_ 
o 


Serial W/O channel 1 output high word register and low word register 


olOlslsl=l= 
a ea N12 |= 


fe 
= 
3 






2 


ae _ _ 
{oD o) o 


RW) Serial /O channel 2 output high word register and low word register 


Delay 1/O input high word register and low word register 


218 
—| oir 


ee : 
<|=[=|>|2 


Delay I/O output high word register and low word register 


eo High word register and low word register for AU operations 
eed Register where multiplication results are entered | | 
| Acc | 34] — | Register where AU operation results are entered | 


| AH 16 High word and low word from the 32 bit that peered 
AL 16 Clipper in Acc register value 
BSI 31 . 
BSO | 16 Barrel shufter input register and output register 


- From the above commands that can execute Read become the source of transfer of the transfer 
command through the main bus or the multiplicator input data of MPY command. 
In single precision (16b) commands, respective registers are handled independently. In double 
precision commands (32b) high word registers and low word registers are handled in pairs. 






= 


wORESA Ts) 
DD O|= 





At power ON the respective registers data value become indefinite. 
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RAM address setting 
(1) K-RAM address setting 
Absolute address specify *Ke {d} --addr 
[11 110 19 [8 [7 [6 At absolute 
: expression 
0 to 63 


a | a5 a4 a3 a2 al al 


[11 110 [9 [8 I7 I6 
a5 ad a3 a2 al a0 


19 18 [7 I6 
ad a2 al a0 


At complement on 


2 expresion 
al a0 | ~2to+1 






Relative address specify *addr@Ke (r} addr 
At complement on 
2 expression 

~32 to +31 


* addr addr 


At complement on 
2 expression 
-8 to +/ 





* addrGXK2 addr 


¢ addr@K.—addr K=+1 
During. single precision command, 1 word of K (addr) is handled. 
Ks dist E 2 'ises 
During double precision command, 2 word (32b) of K (addr) and K (addr © 1) are handled. 
Here, 


at 
Ka sda th 27 dates 


With K (addr) at low word, K (addr © 1) at high word, 1 increment from the addr specified 
by the user, (addr ® 1 — addr) execution is completed. 
For commands where K-RAM is not handled, the present address remains unchanged. 


At the forced 0 address jump every sampling cycle, reset is performed to addr=0. 


K-RAM address space is shaped as a ring. (63 © 1 > 0, 0 © (-1) — 63). 
During Power ON K-RAM contents are not defined. 
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(2) D-RAM address setting 
D-RAM address specify by the user is a logical address and not a physical address. 
At the forced 0 address jump every Sapling cycle, the ring address counter DAC is 
incremented by 6 bit. 
The logical address addr modulo added to the ring address counter DAC is the physical 
address that actually points. 


Physical addr=DAC@addr 
What follows is all about logical address addr. 


Absolute address specify -De (d} --addr 





At absolute 
expression 
0 to 63 


fue 15 14 13 [2 f1 [0 
fr [swowae 


ia jeu eno 
a5 a4 a3 a2 al a0 
© addr@0.—raddr 
is 2 1110 | At complement on 
2 expression 
a3 a2 al a0 | -8to+7 
« addr@0. addr 
fu 10 | At complement on 


2 expression 
al a0 -2 to +1 










Relative address specify eaddr@.e (r} —addr 


At complement on 
2 expression 
-32 to +31 


¢ addr@0.—-addr D =+1 


During single precision command, 1 word of D (addr) is handled 
13 
Ds s-dist D 27 disei 
During double precision command, 2 word (32b) of D (addr) and D (addr © 1) are handled. 


De dtd O- dare 


D (addr) is high word and D (addr ® 32) is low word. 
When there is no D-RAM address specify command the present address remains 
unchanged. (addr — addr) 


At the forced 0 address jump every sampling cycle, reset is executed to addr=0. 


Address space between D-RAM is ring shaped. (63 © 1 — 0, 0 ® (-1) — 63) 
At Power ON, D-RAM contents are undefined. 
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MPY Command 


With the 2 bit of instructions 123 and 122, data length that 
is input to the multiplicator, is determined. Through this 4 [23 122) bit*bit 
types of MPY mode can be handled. Also, the command 
execution cycle is regulated by each mode. 


Execution 
cycle 


With the 2 bit of instructions 121 and 120, the type of data 
input to the multiplicator is determined. Here K indicates that 
the address specified with this command is from K-RAM 
data. Similarly, D indicates the address specified with this 
command is from D-RAM data. 





[21 120] type*type 


X indicates this is the register assigned by the command. It 
is input to the multiplicator through the main bus. 






When X is double precision specified, respective H/L L UL K * D 
registers are handled in pairs. In this case the resister H H K * X 
assigned is handled in high word and the corresponding Hoo Y * 0 
register in low word. HO Ye 


A more detailed table will turn out as follows. 


121 [20 

























Ki6 *DL6 
K16 * 032 
K32 *D16 
K32 *)32 


Ki6 *X16 
K16 * X32 
K32 * X16 
K32 * X32 


X16 *DI16 
X16 *D32 
X32 *D16 
X32 * 032 














For X*X with MPY command, either 16b*16b or 32b%*32b 
is used. However for transfers where double precision X is 
at the source, X16%*X32 type can be used. 


Multiplication results enter register P and can be used with 
the next command. 

P bit length is at 33 bit and (-1) * (-1)=+1 can also be 
stored. 


P =-2dsr¢ E 2°'dav-, +1 2P e-1+2 7"! 


Tmmrmrrrrrtanorarren 
Troreremmrmrrnmorroiaire 
rTemrmremrnranraneree 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 





The multiplicator itself operates all the time. P is renewed 
with every command. 

In save commands where there is no X16%*X32, X32*X16 
or MPY command, P is undefined. 
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AU Command 


119 118 117 Set |e Zero Nz Plus Minus oe | rovE 


O+P Acc 0+4P—Acc 
Acc+P --Acc | Acc+4P--Acc 
O—P —Acc 0—4P—Acc 
Acc—P -*Acc | Acc—4P-*Acc 
O+R -Acc 0+4R--Acc 
Acc+R --Acc | Acc+4R-Acc 
R | Acc | 4R | —dAcc 
Acc—R Acc—4R 


a oe te Cae 
2 ON a 2 sala A ce "Pa oll 
OO0x000xO 
00000000 
OC0000000 


L 
L 
L 
L 
H 
H 
|H 
H 





00000000 


For the 4bit of Instructions 119 to 116 AU command is provided IR land|4R lare absolute values. 
‘Acc-R’ and ‘Acc-4R’ are absolute values. 'Acc-R’ and ‘Acc-4R’ are comparison commands. mcinpicaten 
results are not stored in Acc, and Acc holds the previous. value. 


Acc bit length is at 34bit. 
Acc=-4d33 +5 27 dsies 4-2>?'SAce 2-4 Min. resolution capability 27% 
eo| , ; ; 
P is at 33bit of multiplication results from the previous command. It is code expanded to 34bit for use. 
R stands at a 32bit value as entered in R register by transfer commands from ne commands received 


up to that. It is similarly code expanded to 34bit for use. 


There are 5 Flags for the multiplication results of AU commands to be used when the following 
command is a conditional jump command. However where X mark is shown on the above chart, it is 


undefined, so exercise care. Zero cccrcreteeee Acc = 0 
Non Zero --:- Acc 0 
Plus 4s Sah awiond Sree ieteieiecs Acc a 0 
Minus ier eiieia ele-o.eieigeaveecs Ace < 0 
Over Flow: Acc 21 or Acc<-l 


Only for comparison commands Flag is raised for ‘Acc-R’ and Acc-4R. 
XOVF output pin ums to active L during the command in execution after OVF has ‘ain to true. 


When Acc value is used for MPY, transfer or barrel shifter, it passes through clipper to be used in 
32bit length. 
Assuming clipper output=A, we have: 


(Fs Ace @ 1 sthen Ar l-27"! 
else 1 >Acc 2-l then A=Acc 
else -L><Acc then A=-1 
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Transfer command 


(1) Source and Destination 
For the origin (source) of Transfer 
command K-RAM, D-RAM and X 
are provided. 
Similarly, for the destination of 
transfer command K-RAM, D-RAM 
and Y are provided. 


Accordingly, K-RAM and Serial 1/O 

output registers (O1H~O2L) can be 

used as temporary registers. RH 
Combinations are provided as RL 
follows. 

{K-RAM, D-RAM} — Y OlH 
X + Y OLL 


X — {K-RAM, D-RAM} 
in between RAM there is no direct 
transfer. 


O2H 
O2L 
DOH 
DOL 
BI1H 
BILL 
BI2H 
(keep) 
(keep) 
(keep) 


Even if there is a transfer 
command to Y, incase it is not 
actually used, Y assignment uses 
0 or 1. 

BO1H to BO2L for X and BI1H to 
BI2H for Y, relate to the barrel 
shifter and will be referred to later 
on. X and Y assignment can be 
set independently for the transfer 
command of single precision data. 
For the transfer command of 
double precision data, X and Y 
came in pair as H/L registers. The 
one assigned is processed as high 
word register. 

Whether the transfer command is 
of single precision or double 
precision depends on the transfer 
origin (source). That is determined 
through 123 and l22bit of MPY 
command. 

MPY command uses for X*X, 
16b*16b (123, [22=LL, 1 cycle) or 
32b*32b (123, 122=HH, 3 cycle). Should the multiplication be ignored, double precision transfer 
can be executed at 16b%*32b (123, I22=LH, 2 cycle). 


aes ote ofc Pil aati gay esl eaulltc OOMRo >Re O10 OME ot call call oe 
tr ee ee ee ee ee ee oe 
Te eee ee a ee a ee 
ee i oe ee ee Oe ee ee 
ye eee ee ee Te 
ee ee ae ee 
ee oe at. Ce ee ee 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 





Be careful with 2 the following types of transfer commands that are prohibited. 
@ Between serial I/O output register of the same register (EX) O1H — O1H 
(Respective registers relating to the barrel shifter B2H + BIL 
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(2) Barrel Shifter 
Barrel shifter operation command is inserted in the transfer commands. 


There are 3 types of barrel shifter operation commends Sepending on the tansier destination 
Y register. — | 





Barrel shift ; | nd Transfer destinallen Transfer data (16b) 

ee mace eperanon Comes _. | Y Register ~ [dis di4 di3 dia dis dio ~ do 
@Positive value floating- point type conversion| BI1H BN eee (ee ee, ea 
(@)Arithmetic left shift BIL — S3 Se S: So — ~ — 
@Arithmetic right shift | — $3 Se Si So — ~ 














As a tule those are single precision transfer commands. As for transfer data in the case of 
G) Positive value floating-point type conversion, anything will do. For @) Arithmetic left shift 
and @) Arithmetic right shift the amount of shift S is specified in the 4 bit di4 to dis. 
Conversion scale is, for @ also included, 0 to 15 bit . 


$ =F 2'S, 1528 20 


Input data to be converted is 31 bit data A’, excluding LSB, taken from value A (32b) or the 
result value Acc from. the previous command, passed through a clipper. 


Av =-as1 +E 2 asia: 1-272" BA’2-1 
The converted results can be observed from the following 4 registers. The value is kept until 


the following barrel shifter operation command is issued. 
BO1H is the respective data converted value. 


BOLHs-distE 2°'dian 


Output data (16b) 
X register | dis dis dra dis dis dio 


BOIL shows input A with the exclusion of sign j 
bit, where the upper 4 bit are inverted and the Dis Dae Des Dia Dit Dro 
rest is filled with zero. 

BO2H and BO2L apply a only during floating- nae ee ae ee 
point type conversion. The amount of shift Q is : 

included. 0 0 a a a 


Q=£2'q «= 15-20 20 


a3: 430 ass are a27 
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@)Positive value floating-point type conversion 


Positive value A"’( 20, a31=0) is converted to floating-point type (A°~BO1He2°). 
Case I A’° 227'S 


Av = 042 Fa for 15 BQ BO .ar-aty- 1 


16-Q 


{Z27'asi-a-i} © 27-2 (-0 FED aya 2 “=BO1H-:27° 


This, to turn into the regular form BO1H 2 + (bi.=1) 
Case I 2 -'* >A’ 


t$ 
Av= 0+ E2"an-, = E2"aa- 2 (-0 +E2 ares] 2 “"SsBO LH 2279 
bea tot io 


This becomes + >BO1H(diez 0). Q215 


(2)Arithmetic left shift 
With sign bit fixed, S bit of A’ is shifted left 


1$ 
O 1 H-ass FEZ aaron 
Case I 2 -*>A"2 0 


30-8 


) 
A’ *-2% = (-0 $82" aai ¢ Q8= (E2-'ays-1) “2 = Y2 Tastes- 


sz -0 +52 “'asi-s-1 =BOIH 


Case ll 0 >A*’2-275 


36 396 Qo per k 
Av «25 2 {(-1 + £2" 'asi-i} © 282 — (x2 As1-. +2 } 2 


39 eee os 30-3 J Secus 
= — (F2°'ay,-. +2779} 2° = - (Z2-"ari-s-1 $27" sig | 


i@g*] 


30-38 


is 
2-1 +227 'as-s-.27-1 +£2"'asi-s-.7BOLH 


CaseM A’22-* or —27'>A’ 


In this case conversion cannot be executed correctly 
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@Arithmetic right shift 
With sign bit fixed, S bit of A’ is shifted right. 


s 1s 
BO1H= rasrtX2"'aar + 22 ‘aares-i 
te ies 


However, = 
S°0 BO1H:= waar + L2°'ag1 eA" 


1s 
S715 BO1H: raat EQ agys-2 "as 


0 10 . 
A’ -Q-S= (ass #22" aaa ° 273=-2 “fast 22 Fag i 


‘: 1058 _ 
= ase LQ ast L2 asres-1 


oS+t 


r) i$ . 
sem asi t EQ asi + LQ asi es-i =BOLH 


ieS+t 


Flag BSQ 


This flag is renewed with every barrel shifter operation command. This applies only 
during positive floating-point conversion. 
When positive value floating-point conversion is executed, from that bit shift Q 


Q=52'qi 
i<@ 


Qe becomes the Flag BSQ. 

That flag value is kept until the following barrel shifter operation command comes. 
When condition jump command and barrel shifter operation command are on the same 
command, Flag BSQ that is utilized for condition jump, is the flag value of the previous 
barrel shifter operation command. 


BSQ=ON The bit shift amount of the positive value floating-point conversion is 
an odd number 3 | 

BSQ=OFF The bit shift amount of the positive value floating-point conversion is 
an even number 
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Jump system command 


Jump commands for the instruction address include: conditional 
jump, unconditional jump and sub routine call. They all jump to 
addresses expressed in 6bit and containing an A. 


AS A4 A3 AZ Al AO 


ASDA, 632A 20 I5 14 13 12 {1 10 
i20 
I5 14 {3 12 [11 110 


Sub routine call and loop jump can stack instruction address. They I5 [4 19 18 Tl 110 


are formed by a 2-address FILO and can execute up to a double 
conbination. When stack performs a forced 0 address jump, it also 
keeps the previous condition. 


(1) Conditional 
jump [15 114 113 
JP(F) err) 


When the condition is met, 
the following command 
executes the command of 
the address ahead of the 
jump. 

When the condition is not 
met, the command after 
that executes the 
command of the address 





Zero Results of previous commands Acc=0 
Non zero | Results of previous commands Acc=0 
Plus Results of previous commands Acc20 
Minus Results of previous commands Acc<0 
Over flow! Results of previous commands Acc21 or 
Acc<-1 
Barrel shifter operation command (positive 
value floating-point type conversion) up to 
the previous command is odd numbered 
shift bit 
hace same value as unconditional 
jump 




























BSQ 










(keep) 
(keep) 








in the order. 
* Below zero and Non zero cannot be used 
(2) Non conditional [15 114 [13 os Acct+P --Acc Acc+4P—-Acc 
jump Acc+R —*Acc Ace +4R—Acc 
JMP 


L oH 
a ae 


Elements from this command, execute the command of the address ahead of the jump, 
unconditionally 





(3) Sub ee This command executes the command of address ahead 
routine of the jump for the sub routine. Also it pushes to the 
call stack the address following this command. 

CAL H OL 

H H 
Return Next this command pops out the address from the stack 
RTN 5 | [ti 110 and executes the command of that address. 


15 
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(4) Loop jump . ? 7 
Sets the number of loops (0 to 15) in the 4 bit loop counter to repeatedly | execute a certain 
group of commands (1 to 16 une 


115 [14 113 ran [11 110 [5 14 


Loop counter set 


LCS (C) Number of loops 






C=E2°'C, 15zC 20 






Loop counter and 
loop address set 
LTS (C) 


ee [eens 


_ Sets the number of loops in the loop counter and also pushes into the 
stack the next instruction address (loop head address) 


Loop address set _Pushes the next instruction address (loop head 


LPS {li 110 _ address) into the next instruction address 








Loop jump Decrements the loop counter value 
LPJ 111 110 () C20 jumps to the address in the stack 
IS 14 ' @ C<0 Pops out the stack and proceeds in order to 
the command of the following address 

Example) Program Execution 

LTS (1) LTS) =10C 

Command group A Command group A 

LPJ LPJ C-12 03C (20) 


Command group B Command group A 
LPJ C-1=2 -13C ( <0) 
Command group B 


The stack has a double structure. Accordingly, the following can be executed. 
«The subroutine inside the subroutine 
«The loop jump inside the sub routine 
The subroutine inside the loop jump 

The loop jump inside the loop jump cannot be executed 
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Execution command and machine language 


115 114 113 


0 


0 


[23 [22 





0 


K*D 
[21 120 
0 0 





119 


—_— ~~ — — OO OC FCO OC 


118 [17 


_—_— —_-& CO OO —-§ —_- O&O O&O 
-_- OF Oo - Oo - O&O 


K * X 
121 [20 
0 1 





116=1 


O+4P 

Acc+4P 

O—4P 

Acc—4P 

O+4R 

Acc+4rR 
4R 


X*D 
121 [20 
1 0 


Acc—4R -+----- Acc Without latching 


X* X 
121 120 
i a 


12-0 NO 0 1A Oi ee eee 0 
Moke [vy] oo} YL ke fvi| x | Py] x | of | lvl x | oe | 
Ke {dvr} *X 
(LPJ, RTN, LPS) 


mL Ks [yo | 


Ke (d.r} *D, 
(LPJ. RTN, LPS) 


Mul Ka | 6 | 
Ke*De (d.r} 
(LPJ, RTN, LPS) 
Mm Ke [yi Y 
Ke {dvr} *Dt KY 
(LPJ, RTN, LPS) 


Melty | o¢ | 
Kt+*De {dvr} D-Y 
(LPJ. RTN. LPS) 


ic | Ka {C | 


K,*D, 
(LCS (C) . LTS (C) } 


|__| Kal A | 


K, *D, 
(JMP (A) .CAL (A) } 
| A_|kaj A 
Kt*D, = DY 
(JMP (A) .CAL (A) } 


ae 
Khe Ds 
JP CF) (A) 


ics 


i 


K--¥ 


Ke {(d.r} *Acc Acc—D, 


(LPJ, RTN. LPS) 


ke Joy | 


Ke {d.r} *Acc Acc->Y 


(LPJ, RTN, LPS) 


mst x | o6 | 
Krak X--De (dr) 
(LP, RTN. LPS) 


K, * 


jc{|_xa [oc] x 


X 


(LCS (C) . LTS (C) } 


(JMP (A) .CAL CA) } 


| A | Kal A 


Kz *X 
(JMP CA) .CAL (A) } 


i 


Kt * 
JP (CF) 


X 
(A) 
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X*De {dr} 
(LP J, RTN, LPS) 
My [| ks | oe | 
Acc*D, (d.r} Acc—K, 
(LP J, RTN. LPS) 


wks [vj x | 
X*Dt X—-Ke (dr) 
(LPJ. RTN, LPS) 
Mle | iy | 
Acc*De (d.r} Acc—Y 
(LPJ, RTN. LPS) 


ic] x [cl 


X*D, 
(LCS (C) , LTS (C) } 


Acc*D:  Acc-K, 
(JMP CA) . CAL (A) } 


XRD: 
(JMP CA) .CAL (A) } 


ES 


cS 
| 


Se] 
E 
BS 

mys 


X * D+ 
JP CF) (A) 


X*X X-—-D, (d,r} 
CLPJ, RTN, LPS) 
yt y | oe 

Acc*Acc Acc —Y 


De {dr} setting 
(LP J, RTN, LPS) 


Met x Dd | 
eT (oy 
(LP, RTN, LPS) 


a 

De (d, r} setting DY 
CLPJ, RTN, LPS) 

fe} x {cl 
X*X XY 

(LCS (C) . LTS (C) } 


E 


oe) 


Acc*Acc Acc -Y 
(JMP (A) , CAL CA) } 


X*X 
(JMP (A) . CAL CA) } 
[Eee] 
Acc*aAcc Acc—Y 
JP CF) (A) 


a 
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Assignment when 
transfer command is 
not to be given 


Serial /O CH1 
Input register 

Serial //O CH2 
Input register 
















R register 








Serial /O CH1 








Output register Serial /O CH1 
Serial I/O CH2 Output register 
Output register Serial /O CH2 

Output register 











Delay /O 
Input register 








Delay /O 
Output register 














Barrel shifter output data 
ai5 al4 ai3 al2 ail O—O 
0 q3 q2 qi qd 0O—O0]| 
0 0 q3 q2 qi 0—O0 








ositive value . 
loating point type 


Arithmetic left shift 
Arithmetic right shift. 


















(keep) 
(keep) 
(keep) 


| lero 
Non zero 
Plus 
Minus 
Over flow 
BSQ 
(keep) 
(keep) 





0 
0 
0 
0 
l 
I 
1 
l 


—— OO —- = CO O&O 
—_ On- Oo - OO —- O&O 


loop counter | 
ae (Ea shi Gs setting quantity 











[11 [10 19 


Ulli» » ~~) 
s Yf — fy) address 


[8 


5 {4 13 12 It 10 — 
as a4 a3 a2 4: ao 























ai 0~63 


2 340is 
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LLL | | LIMA 






112 [11 110 19 18 {7 [6] address 








112 [11 110 19 {8 17 16 


De (Cd) 1 ds dy d3 dz dy do 0 to 63 








Re Ri Ro 0 to 63 









0 Rs R, Re | —32 to +31 


De(r) 0 ds dy ds dz di do —32 to +31 


fe «|s07 
YLT \ 2°" 












Points on Execution Commands 


Execution cycle 


A command can be repeatedly executed from the command 0 address by means of the 
forced 0 address jump every Serial I/O sampling cycle. 

Now, Assume that from the time 0 address has started, up until just before 0 address jump 
the number of cycles is N. [Cycle 0 to cycle (N-1)] 


@) Cycle 0 to cycle (N-3) Normal cycle: Execution possible 
(@) Cycle (N-2) KSL cycle: with the exception of K-RAM access, 


execution possible 
@) Cycle (N-1) KSH cycle: Execution impossible (Any command will do) 





* To provide time for K-RAM, I-RAM and the micro computer to interface @) and @) are 
available. 


The number of cycles N is given through the following formula, with fs for sampling frequency 
and fkck as cycle clock frequency. 








-1<N < +1 | for fkck=+fack = { , 
fs + fucns 


fkck fkek + fucks 


lf fkck is a whole number N=fkck/fs=N1. Cycle 0 to cycle (N1-1) 
If fkck is not a whole number there are 2 cycle patterns 


N ee Cycle 0 to Cycle (Ni-1) 
* \ Ni+1, Cycle 0 to Cycle Ni 

















General expression N Cycle 0 to cycle (N-3) Cycle (N-2) Cycle (N-1) 
Normal cycle KSL cycle KSH cycle 
fkck/fs whole number N=N1 Cycle 0 to cycle (N1-3) Cycle (N1-2) Cycle (Ni-1) 
fkck/fs is not a whole N=N1 Cycle 0 to cycle (N1-3) Cycle (N1-2) Cycle (Ni-1) 
number Ni+1 Cycle 0 to cycle (N1-2) Cycle (N1-1) Cycle Ni 








— 34] - 


SON Ye | | CXD1160AP/AQ 








Therefore when fkck/fs is a whole number 











(i) Cycle 0 to cycle (N1-3) ........ Normal cycle: Execution possible 


@) Cycle (Ni-2) ooo ceeeeeeeeeee KSL cycle: with the exception of K-RAM access, 
| execution possible 
G@) Cycle (N1-1) wo... eeseeseeeeeeees KSH cycle: Execution impossible (Any command will do) 








Or when fkck/fs is not a whole number 


A Cycle 0 to cycle (Ni-3) : Execution always possible at normal cycle. 

B cycle (N1-2) ‘Turns into normal cycle or KSL cycle. 
Execution possible with the exception of K-RAM 

C cycle (Ni-1) : Turns into KSL cycle or KSH cycle. 
A command that does not use transfer command. 
(In fact, execution impossible) | 

D cycle Ni : Turns into KSH cycle or does not exist. 

| Execution impossible (Any command will do) 





Example 1) When fkck=6.144 MHz fs=48 KHz 
——— =128 ”. NaN1=128 Cycle 0 to cycle 127 


@) Cycle 126 


| @ Cycle 0 to 125 
G) Cycle 127 


Example 2) When fkck=6.144 MHz fs=44.1 KHz | 





fkck 199.3 Ne i = 139 cycle 0 to cycle 138 
fs ae Ni+1 = 140 cycle 0 to cycle 139 


A Cycle 0 to cycle 136 
B Cycle 137 
C Cycle 138 
D Cycle 139 
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Serial /O and Register 
(1) Serial /O input register 


The conditions for transfers with serial /O input register as source or for cycle n without 
MPY are: 


l 3 
aire <a < a are +M SIN delay from M - BCK falling edge 


As M2 (KCK) 


1-4 <n <N ..N-4 Sn SN-1 
{KCK 





= for whole number n= {(N-4 Sn SN-I} = (N,-4n SN,-1} 


Cycle 0 to cycle (N1-5) Serial input data transferred to the previous 
sampling space is in this space register and can 
be handled freely. 


Cycle (N1-4) to cycle (Ni-1) In this space usage of serial 1/O input register is 
prohibited. 





* In certain cases cycle (N1-2) can be used. Check when necessary. 





= = for whole number n= (N-4 Sn SN-1} = {Ni-4S0 SN,} 

Cycle 0 to cycle (N1-5) Serial input data transferred to the previous 
sampling space is in this space register and can be 
handled freely. 


Cycle (N1-4) to cycle Ni In this space usage of serial I/O input register is 
prohibited. 





(2) Serial /O output register 
Cycle n conditions for transfers that can not be executed with serial I/O output register as 


destination 
l KCK 3 {KCK 
-4— + —— -M<n < N-2— + —— a 
N-4 r t (B M<n < N-2 j r fB ... bit clock frequency 
M is a delay margin to be ignored here N-4 ra ; — ee re : 


24 bit clock system 


1. 1 KCK 
, + ———- 
a 4 48 


32 bit clock system 


to 
key ee 
64 





* As no margin is taken for the left side, in certain cases prohibited cycles are 
not included. Check when necessary. 
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Example 1) fxcx=6.44 MHz fs=48 KHz N=N1=128 (Cycle 0 to cycle 127) 
Serial /O input register n= (Ni-4Sn SNi-l} = {124 Sn $127 } 


eae 0 to cycle 123.0... usable 
“" | Cycle 124 to cycle 127.......... unusable 


Serial I/O output register 24 clock system Na $ = 128<n < 2 : - 128 


7 l 
Nelo <0 <i> 


12 12 
N-lan SN-1 
n=N-1=N,-1=127 
Cycle 0 to cycle 126.0... usable 
a Ne GVONG. UAT Bratetcsitcanssasseoscbarcseees unusable 
; ueyieadet 2. ih 3 | 
Serial /O output register 32 clock system are t ig 128<n < N-2—- + 3 
veo <a <N- oe 
4 4 
N-2Sn SN-1 
n= (N-2Sn SN-1} = (Ni-2 Sn SNi-1} = (126 Sn 5127 } 
Cycle 0 to cycle 125......... ...., USable 
"" { Cycle 126 to cycle 127 .......... unusable 


Aq x 


a a a ee ee 
SONY, CXD1160AP/AQ 
et nc tae oe EO Oe ee eee EGS 


Example 2) fxcx=6.144 MHz {fs=44.1 KHz Ne iN =139 (Cycle 0 to cycle 138) 
Ni+1=140 (Cycle 0 to cycle 139) 


Serial /O input register o= (Ni-4Sn SN} - (135 Sn $139} 
_ { Cycle 0 to cycle 134.0000. usable 
‘* | Cycle 135 to cycle 139.0000... unusable 


: ; 1 l 3 1 
Serial /O output register 24 clock system i + 7p 199. 3...)<n < N-2~ t wr meres 2 Se 


N-1.3... <n < NOL... 
n= (N-L,0} = (Ni-l, Ny.0} = (138, 139, 0) 


_ { Cycle 1 to cycle 137.00... usable 
"* | Cycle 137, 139, cycle 0 ........ unusable 


l 1 3 l 
Serial /O output register 32 clock syster ae t Fy 6188. 3...)<a < N-2- t ey 0138: 345) 


N-2.0... <n < N-0,5... 


N-2Sn SN-1 | 
n= (N-2, N-1} = (Ny-2.Ne-1.Nu} = (137, 138, 139) 
(eos 0 to cycle 136... usable 
“* (Cycle 137 to cycle 139.......... unusable 


Delay I/O (Serial mode) and register 
(1) Delay 1/O input register 
Delay I/O input register is input twice during 1 sampling period. For one of those 2 
instances the timing is the same as for serial I/O. For the other instance the conditions for 
the transfer with this register as source or the cycle n when MPY cannot be executed are: 


1 fKCK 1 1 {KCK 3 
— —— -4— <n <—- —— -2— 
Sig ee ge 
, 
as = —— (KC 
M 3 om K) 
1 fKCK = 1 1 fKCK = 1 
ey, Cy < <~<—_— aoremennee ot {) rmrearen 
2 = f$ : 4 2 =«fS : 4 
sa ise, duce alls aeRO pls 
accordingly 2? imaxn:n 2 TS 1 
Cycle 0 tO CYCIO M2 a... eeeeeee data transferred during LRCK L level of the 
previous sampling level is in the register and can 
be handled freely. 
Cycle (n2+1), cycle (N2+2) ........... Usage prohibit cycle 
Cycle (n2+3) to cycle (N1-5).......... data transferred during LRCK H level of the 
present sampling period is in the register and can 
be handled freely 
Cycle (N1-4) to cycle (Ni-1).......... Usage prohibit cycle 


*In certain cases cycle (n2+3) also becomes usage prohibit cycle. 
Please check when necessary. 
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(2). Delay VO output register 
Delay /O output register outputs twice during 1 sampling period. For one of those 2 
instances the timing is the same as for serial 1/O. For the other instance, the conditions for 
cycle n where transfer with this register as destination can not be executed are 


1 fKCK fKCK 1 fKCK | 3 {KCK 
ae ——— ~4— $ eee a) Ley ——— 
2 fs [B 2 f 4 fB 
as M=0 (KCK] 
JL PRK jt) AKCK CL AKCR 3 IKK 
2 S$ £8 2 of 4 £B 


32 bit clock system 


33 fKCK 1 


64 OTS 4 





*In certain cases, as the left side margin is not included, cycles that become 
prohibited are not included. Please check when necessary. 


Example 1) fxck=6.144 MHz fs=48 kHz N-N1=128 (Cycle 0 to cycle 127) 


ee. 1 ! L | 
Delay !/O input register 1:<—— 128-4 — = 60- — 2299 


2 
Cycle 0 to cycle 59 ...cssesscesseeseees usable 
Cycle 60 to cycle 61 oo... eeeeees unusable 
Cycle 62 to cycle 123 ....... ees usable 
Cycle 124 to cycle 127 .......cseee unusable 
f : 25 l 25 
Delay VO output register 24 clock system _ ore 128-4—— <n oa 128-2 — 
5 11 
62 12 n <63 12 
N=63 — 
Cycle 0 to CYCIE 62 ....ceeeereeees usable 
CYCI6. 6S  cesss rcavesdiacsonctivensterdertetaoecseives unusable 
Cycle 64 to Cycle 126 oo... usable 
CY ClO AQT sad calasinrvorsenecaseeaastoceuioieanest unusable 
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Delay /O output register 32 clock system = 128-4—— <n <— 128-2 
61 <n <63—t = {62, 63} 
4 4 n= ’ 

Cycle 0 to cycle 61 wee usable 

Cycle 62 to cycle 63... unusable 

Cycle 64 to cycle 125 0... usable 

Cycle 126 to cycle 127 ..........0...... unusable 
Example 2) fxck=6.144 MHz  fs=44.1 KHz Ne N:1 =139 (Cycle 0 to cycle 138) 


Ni+1=140 (Cycle 0 to cycle 139) 


l l 
Delay /O input register nz —a. 139.3 ...-4 a 65.4... ..n=65 


Cycle 0 to cycle 65 oe usable 
Cycle 66 to cycle 67 oe unusable 
Cycle 68 to cycle 134.0... usable 
Cycle 135 to cycle 139... usable 
25 1 25 3 
Delay I/O. output register 24 clock system a 139. 3... -4 re <n <q 198. 3... 27 
68.3... <n <69.8... n=69 
Cycle 1 to cycle 68 eee usable 
CV CIO Go isn naeaConertatueeatansavereenaaeess unusable 
Cycle 70 to cycle 137 oe usable 
Cycle 138 to cycle 0 we unusable 


33 l 33 3 
Delay I/O output register 32 clock system re 139. 3... -4 a <n <——139. 3... 


64 
67.5... <n <69.0... n= (68, 69} 
Cycle 0 to CYCIO 67 uo. seeeeeeee usable 
Cycle 68 to cycle 69 oe unusable 
Cycle 70 to cycle 136 0... usable 
Cycle 137 to cycle 139... unusable 
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Delay ire) (delay mode) and register 


(1) 32 bit delay mode 
32 bit Conditions where delay ede can be realized 


I 
— that is N, 2136 
[Ss 138 {KCK 


The relation between data to write in DO register and data to read from DI register is. 
¢DO register 


Cycle 0 to cycle 66 : data written.last in this period is set as CH1 (n) — 
‘Cycle 67 : : write prohibit 
Cycle 68 to cycle (N1-2) : data written last in this period is set as CH2 (n) 
Cycle (Ni-1), (N1) : write prohibit 

DI register 


Previous cycle 134 to cycle (N1-2), cycle 0 to cycle 65 


: In this period CH1 data (n-r) can read 
Cycle 62 to cycle 125 :In this period CH2 data (n-r) can read. 
Cycle (Ni-1), (N1) : read prohibit 


(2) 30 bit delay mode 
30 bit Conditions where delay mode can be realized 


1 
pois h j 
{Ss 28 {KCK that is N, 2128 


The relation between data to write in Boe register and data to read from DI register is. 
«DO register 


Cycle 0 to cycle 62 : data written last in this period is set as CH1 (n) 
Cycle 63 : writa prohibit 
Cycle 64 to cycle (N1-2) : data written last in this period is set as CH2 (n) 
Cycle (Ni-1), (N1) : write prohibit 

eDI register 


Previous cycle 126 to cycle (N1-2), cycle 0 to cycle 61 


_t In this period CH1 data (n-r) can read 
Cycle 62 to cycle 125 .:In this period CH2 data (n-r) can read. 
Cycle (Ni-1), (N1) : read prohibit 
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DLL CLL LCC LC LN CLL CL I SL A TERR tte eesessrng 
Application example 1 
CAS 
SOT za Se DO 
. i. ae BT] D1 ORAM for 
Microcomputer |__—s XSLO. ge Delay 
24 AO~ AT 
om 
GNO | 
22.5792MHz 24] 
ome 
DAIG 19) 
CD oe 
CXDI1250 pais DAC 
LRCK ROK. om 
13) 
(TOP VIEW) 
Application example 2 
ol ORAM for 


ama 
sor we Delay 
32 ee AO~AT 








dodddoodhooe 


atk 


tak 






22.579 2MHz 


(TOP VIEW) 
CXD1I160AQ 
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Package Outline Unit: mm 


CXD1160AP 28pin DIP (Plastic) 600 mil 4.29 






0° to15° 


1524 





DIP-28P-04 


QFP-80P-L01 
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Digital Filter for CD Player 


Description 
CXD1244S is a digital filter LSI with 4-times/8-times 
over sampling rate, developed for compact disc player. 


Features 

e Built-in 4-times/8-times sampling digital filter for 2 
channels. 

e Ripple within 0.00001dB 

e Attenuation within -100dB(24.1k ). 

e Noise shaping, Attenuator 

e Soft muting, de-emphasis and a wide variety of built-in 
functions. 


Application 
Compact disc player 


Structure 
Silicon gate CMOS IC 


Absolute Maximum Ratings (Ta=25°C) 





Package Outline 
40 pin SDIP (Plastic) 


Unit: mm 


35.3 1MAX 








SDIP-40P-121 


e Supply voltage Vop -0.5 to +6.5 V 
e Input voltage VI -0.5 to Voo+05 V 
e Storage temperature Tstg -55 to +150 °C 
e Allowable power dissipation Pp 500 mW (Ta=60°C) 


Recommended Operating Conditions 


e Supply voltage Voo 4.75 to 5.25 V 
e Operating temperature Topr -10 to +60 °C 
e OSC frequency fx 12.0 to 18.5 MHz 
~ 351 - 81114-YA 
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Block Diagram 





Pin Configuration (Top View) 


Voo 
BCK 
DATA 
LRCK 
DPOL 
INAF 
LFS 
SONY/I? S 
N.C. 
TEST2 
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TESTS 
TEST7 
TEST6 
TESTS 
EMP 

NS 
APT/ WS 
BCKO 
DATAL 
GND 
GND 
DATAR 
LRCKO 
LE/WS 
OUT 16/18 
OFST 
OPOL 
MUTE 
TEST4 
TEST3 
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Pin Description 
N 








Test pin (Normally fixed to “L” level 
Attenuate data input 


.?) 


Symbol /O 

ND 

TEST1 
ATT 

SHIFT 

LATCH 

SOFT 
INIT 


G@) 





) 
Attenuate data shift clock input 
Attenuate data latch clock input 
Soft muting ON/OFF active at “H”. 
Synchronous again with the rising edge of this signal. 
) 


Master CLK input (f=384 Fs) 


z 
©) 


XIN 
10, 11 Vpp Supply (+5V) 
BCK BCK input 


DATA 
LRCK 
DPOL 
INAF 
LFS 
SONY/I?S 


Serial data input (2's complement 

LRCK input 

Output data polarity “L” : non inversion “H” : inversion. 
When I/O sync is missed “H” is output. 

4Fs mode ON/OFF available at “H” only during I?S. 
Output format specified at “L”: Sony, at “H”: I?S 


18 


O 


TEST 2 to 4 
MUTE 
DPOL 
OFST 

OUT16/18 
LE/WS 
LRCKO 
DATAR 

GN 
DATAL 
BCKO 
APT/WS 


20 to 22 
3 


Test pin (Normally fixed to ‘L’ level) 


Turns output to 0 or offset value. Active at ‘H’. 
Offset polarity ‘L’: (-) ‘H’: (+) 
Offset ON/OFF Active at ‘H’ 


Output data word length specified at ‘L’: 16 bit at ‘H’: 18 bit 


NO 


WwW —_— —_ —_ —_ —_ — — 


RO 
L 


29 
26 
t 
8 
9 
30, 31 
2 


NO 


LE output (Sony format)/WS output (I?S format) 


ree 
o 
APT output (Sony format)/WS output (I?S format) 


NM | PD 


wo 
e¥) 


34 





1%) 
o1 


EMP 
TEST 5 to 8 


oe) 
cep) 





Zz 
9) 


Zz 
op) 


37 to 40 
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Electrical Characteristics 
DC characteristics 


‘H’ input voltage (Except Shift, Latch 
“‘H’ input voltage (Shift, Latch) 


‘L’ input voltage (Except Shift, Latch) i eel 


2 
“< 
U 







0.76 Vop 


‘L’ input voltage (Shift, Latch) 


Input leak voltage 


‘H’ output voltage VOH Vop-0. 


‘L’ output voltage 


i 


AC characteristics 


Item T 


i 
16.9 MHz 
Leet 2 
| 60 






< 
TT 


OSC frequency 


Input BCK frequency | Fox fo 
Input BCK pulse width 40° 
Input data set up time | tos fo 
Input data hold time | Poto 
Input LRCK set up time po turs fo 

ee! 


of 


oO 
~ 
wo 
— 


N 
) 


i) on | 
al o| o 
2\2|F 
” N 


N 
i) 









alae |a 


Output data set up time 
Output data hold time 
Output BCK pulse width 
Output data set up time 
Output data hold time 


Output BCK pulse width Fx=18.5MHz 
Output data set up time | tops _| Sony output mode 
: 8Fs. BCK24 
Output data hold time 

Output BCK pulse width Fx=16.9MHz 


2 
Output data set up time ?S_ output mode 
Output data hold time 


8Fs. BCK24 





Input LRCK hold time 
Output BCK pulse width Fx=16.9MHz 4 
ae oo 


= 
n 


w 
on 
” 


® 
on 


Fx=16.9MHz 
2S output mode 


60 








35 


Nh 
=) 







Ae) © 


ee 
NO 


Output signal Rise/Fall time 


>) 





Note) Duty defined at 1/2 VDD, see the Timing Chart. 
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Timing Chart 


e Input 


BCK 


DATA 


LRCK 


e Output 


— | |< — fr 


Voox0.9 7} 
VooxO,1 


BCKO 


DATAO 


LRCKO 


Voo/2 
00/2 | 


twis 


wis ae 


feet 


fiLRH 
tr — 
| 
a 
WwoB 
tops fooH 
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fwise 


SHIFT | 
Voo/2 
twisF 
. tias 
“i f 
Voo/2 















en a 
a a tt a 
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Functions 
Conceptual block diagram 
An outline block diagram of this LSI is shown below. 


DPOL NS OFST 





O) ©) 
EMP SOFT ATT LFS 


1. Noise shaping 

For respective outputs FIR 1 to 3, IIR, SOFT/ATT figures are usually rounded off. However, by 
turning NS to “H” noise shaping can be applied. 
NS register is cleared when INIT is at “L” or NS at “L”. 


2. Soft muting 
By turning SOFT to “H’/’L”, data can be smoothly muted or demuted. 


~ Output amplitude 


1.0 

| 
| 
| 
| 
| 
| 

! T | T 1 

| | 


wf | T=256/FS (S) 
SOF T 


3. Digital attenuator 
Can attenuate output data by means of transfer data from an external microcomputer. 
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1) 


Command and Audio output 
Attenuate data is in 12 bit and can be set in 1024 steps. 
The relationship between command and output is shown in the chart selaw: 


Attenuate data Audio output 
400 (H) 


-0.0085 dB 
-0.017 dB 













-60.206 dB 


The attenuate value from 001 (H) to 3FF (H) can be obtained through the following formula. 


Input data 
acne dB 


ATT=20log | 
1024 


Example: Attenuate data for 3FA (H) 


1018 


| dB=-0.051 dB 
1024 


ATT=20log 


Attenuator operation — 

Suppose that there are pieces of attenuator data ATT1, ATT2 and ATT3 and that 
ATT1>ATT3> ATT2 and that the place of attenuator data ATT1 is transferred first and ATT2 
transferred next. If ATT2 is transferred before. The value of ATT2 is reached (during the state 
of A in Fig.1),the attenuation directly approaches the value of ATT2. If ATT3 is transferred 
before the value of ATT2 is reached (during the state of B or C in Fig.1), the attenuation is 
carried on from the value at the time (B or C) to approach the value of ATT3. Transition from 
one piece of attenuator data to another is the same as in the case of softmuting. 


1.0(0d8) 





Fig.1 Transition from one attenuator value to another. 
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3) Input data timing 
Attenuate function can be activated by means of ATT, Shift and Latch. 
Transfer format is indicated as follows. 


| 12 bit | 


LSB 11 10 9 8 7 6 5 4 3 2 MSB 


LATCH _ 


(1) ATT data is a 12 bit word length and LSB first transfer ATT data is available O00(H) to 
400(H). 

(2) When Latch is at “L’, ATT cannot be transferred. 

(3) With INIT at $, 400 (H) is set as ATT data. 


ATT 


400 (H) 


ATT 3 





OOO (tH) 
t 


POWER ON 


Se eee aE es 


e The transition from ATT1 to ATT2 takes place in soft muting operation. 
e During attenuate operation SOFT is set to either ON or OFF, it turns back to the original ATT data. 
e When ATT data =400 (H) Noise shaping is not applied regardless of NS ON or OFF. 

When ATT data =400 (H) Noise shaping is applied regardless of NS ON or OFF. 


4. Digital deemphasis 


By turning EMP to “H”, deemphasis can be applied by means of IIR filter. 
Time constant of de-emphasis are t:=50us and te=15us at fs-44.1kHz. 
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5. Offset 
Offset can be applied to the output data by means of OFST and OPOL. 
Pos/Neg selection of the offset value is possible as indicated in the. following chart. 


OFST OPOL OUT 16/18 Offset value 


0000 (H) 
00000 (H) 


02AA (H) 
O2AA8 (H) 
FD55 (H) 
FD554 (H) 





6. Muting 


By turning MUTE to “H” or INIT to “L”’, the output can be muted. Then, the offset value set at 
the offset is output. When INIT is at “L”, 0 data is input to this LSI. : 


7. Data polarity 
Inversion and non inversion of the output data can be selected by means of DPOL. 
When DPOL is at ‘‘H”, non inversion. 
when DPOL is at “L”, inversion. 


8. 1/0 synchronizing circuit 
1) Principle 
A window featuring 10 internal system clocks (XIN/2) is set. The sync circuit observes iiKetbar 

the rising edge (LRCK 4) of LRCK that is input, has entered the window or not. When the power 
supply is turned on, should LRCK# be out of the window the sync circuit stops the internal 
processing in timing with the center of the window. Synchronously with the appearance of the next 
LRCK# the processing is started. Through this operation synchronization between the exterior 
system and this LSI is established. 


2) Resynchronization by means of INIT 
Even when LRCK is inside the window but located close to one of the 2 edges of the 
window, the sync may miss with the mingling of external noise or other Re sync operation. To 
this effect it is necessary to apply resync, without fault, after supply is turned on. ReSync 
operation is executed with the INIT timing. Sync. circuit is initialized and LRCK is located in the 
center of the window. 
Moreover, when the sync falls out of the window, INAF output turns to ‘‘H” level. 


3) Non synchronous MUTE 
When INAF is at H, 0 data is output regardless of offset ON/OFF. 
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Output format 


The output format of this LSI can be selected as shown in the chart below. 


(Control pin) 
SONY/l2S We 


LEFS _ no effect 
OUT16/18 At will | 


(Output pin) 8LRCK 
LRCKO 24BCK 
BCKO DATAL 


DATAL DATAR 
DATAR APT 


APT/WS 
LE/WS LE 


10. I/O signal latch timing 


1) 


Input 


DPOL, SOFT, MUTE, OFST, OPOL, INIT, SONY/?S, LFS, OUT16/18, NS, EMP 


‘H’ 
Ue 
no effect 


4ALRCK 

16BCK e 
Staggered MIX data 
DATA L’ 
WS e 





Ws 


CXD1244S 


The above indicated input signals are latched by means of internal clocks equivalent to LRCK. 


Output 


LRCKO, DATAL, DATAR, APT.WS, LE/WS 
The above indicated output signals are latched by means of internal clocks equivalent to BCKO. 
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/O Timing Chart 


Input Frequency 


LRCK | 


DATA 


Output 
(SONY ) 


LRCK | | 
APT/WS | | 


LE/WS | | _ 


BCK Sone Nr ere ern ee 
DATA Rf (i8bit Mode) 


DATA L } cispit Mode) BED EDEDEDEDEREDED CI ED CDEP OPED ESCO EN AD TD OE Ge OE ae as 


Output (I?S) 
(17S) 
LRCK 


APT/WS | 
LE/WS | | | ee | 








BCK 
@) 4fs Mode MsB (LCH) LSB MSB (RCH) LSB 
DATA L £08 88688 a, 
DATA R 
(2) 8fs Mode LSB MSB C13) 
DATA L COO ROGOCIDOREEREEOHOOOO oceococceddceacacecgaeacse0adac 
MSB ( Ro) LSB MSB (12) LSB MSB ( R2) 
DATA R eon8 CXEX OX MRK X XO OOOOOOOO SOUS Seeees onan sone ae 








44.1K 


2.12M 


352.8K 


8.4M 


156.4K 


ANOS 


Sppztaxo. 
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Filter characteristics (for 4Fs) Filter characteristics (for 8Fs) 


Response (dB) 


Response (dB) 


Response(dB) 


Frequency characteristics 














0.0 5.0 10.0 15.0 
Frequency (KHz) 


Ripple characteristics 
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CXD2552Q 


Pulse D/A Converter * 


Description 

The CXD2552Q is a pulse D/A converter developed 44 pin QFP (Plastic) 
for digital audio products; compact disc player and 
others. 


Features 

e PLM pulse converter 

@ 3rd order noise shaper 
e Direct digital sync | 

e Master clock 1024Fs 

e 2 channel built in 





Absolute Maximum Ratings Structure 
e Supply voltage Von -0.5to +6.5 V Silicon gate CMOS IC 
elnputvoltage Vi -0.3toVo0+0.3 V 
e Allowable power dissipation Applications © 
Po 500 mW (Ta=60°C ) Compact disc player, digital amplifier, BS tuner 


e Storage temperature 
Tstg -55to+150 


Recommended Operating Conditions 


e Supply voltage Voo 4.75 to 5.25 V 

@ Operating temperature Topr -—10 to 60 °C 

e OSC frequency fx 32.0to 49.7 MHz 

e Supply voltage difference 
Voo—Vooz, Voo—DVop, Voo—XVoo ~+0.1V 
Vss—Vssz, Vss—DVss, Vss—XVss +0.1V 


Block Diagram and Pin Configuration 
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* Sony Corporation developed the Pulse DA converter and designed the LSI circuitry that incorporates the Multi-Stage Noise 


Shaping technique originated by NTT (Nippon Telegraph and Telephone Corporation). 


Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples iliustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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in Description 
Pin No. Symbol 1/0 Description 
Voo2 Analog power supply 
Analog GND 


Rech PLM output (Opposite phase) 


< 


Ss 


w 


< 
oO 
fe) 


Frere 
al 


Analog power supply 

Analog GND 

Sub straight. Connect to GND. 
LRCK output 

Dither polarity 

Dither designation 


O 
= 
iS) 


sg 
pe) 
OQ 
A 
O 


se) 
= 


POL 
DVop 
TEST3 
MUTE 
LRCKI 


10 
11 
12 
13 
14 
15 


PLM output polarity “L” : Positive phase “H” : Opposite phase 
Digital power supply 


< 
n 
Cc 
o 


Test pin. Fixed at “L” level in normal operation mode. 
Turns interpolator output into 0 data. Effective at “H”. 
LRCK input 

Rech data input 


DLI 
BCKI 
TEST1 
TEST2 


Lch data input 
BCK input 
Test pin. Fixed at “L” level in normal operation mode. 


17 
18 
19 


_ 
°2) 


Test pin.Fixed at “L” level in normal operation mode. 
Sync control pin 

Resynchronized by rising edge of this signal 
128Fs output 

Sub straight. Connect to GND. 

512Fs output 

Delay INIT signal output 

When I/O sync is missed “H” is output. 
Digital GND | 

Sub straight. Connect to GND. 

Analog GND 

‘Analog power supply 

Lch PLM output (Opposite phase) 

Analog GND 

Analog power supply 

Analog GND 

Lch PLM output (Positive phase) 

Analog power supply 

Sub straight. Connect to GND. 


22 128Fs 
VsuB 

24 512Fs 
25 DINIT 


INAF 


=|” 
ai 
OQ 


27 
28 
9 


VsuB 


Vss2 


< 
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< 
” 
7) 


D 
L (-) 
Vss 
Vooe 
Vss 
L (+) 
Voo 


Vsus 


W 


Le) 


1 
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| —— | Clock GND 
XIN bie Crystal oscillation input pin (1024Fs) 


Crystal oscillation output pin 













Clock power supply 


= Analog power supply 
R (+) | oO | Rch PLM output (Positive aiese) 
| | — | Analog GND 





Electrical Characteristics 
DC Characteristics Se =DVop=XVo0=5.0V + 5%, Vss=Vss2=DVss=XVss=0V, Topr=—10 to 60 2 


ea ke aa 

inputvotage Sd wt 

Feodeakowret fw 
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“H” output voltage (DINIT, INAF) 
“L" output voltage (DINIT, INAF) | Vo. | lo=tmA | 
| Vor | lo=-0.4mA : 
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0.76Voo 
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— voltage (512Fs, LRCKO) 
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VoH 
Firauputvotapt512F LACK) | Vor | Tosdama 
TH outputvotage (128Fs) | Vow | loo-0ama | Vo 
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AC Characteristics (Voo=Vo02=DVo0=XVo0=5.0V + 5%, Vss=Vss2=DVss=XVss=0V, Topr=-10 to 60°C ) 


[tem | Symboi[ Conaion [win | Typ. [Max | Unt 
recKipueewatn tw TT ee 
foaTALRsatwine Pw [| 
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PLM OUTPUT 
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Analog Characteristics Me =DVoo=XVo00=5.0V, Vss=Vss2= “wae OV, eee 


Total harmonic ae OdB data 


ia 
OdB/— co dB data 
(Fs=44.1kHz) 

(A filte used) 










S/N ratio 










Electrical Characteristics Testing Method 


The testing of total harmonic distortion and S/N ratio is shown in Fig. 1. and 2. 


100P 
9.1K 47K | 24K 
PLM- 
bie) 5.6K 
L-ch 220P 
aut pales re 
PLM+ AW 5.6K 
100P 


Fig. 1. 






3 multiplier 
CIRCUIT 












DIGITAL 
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DISTORTION 
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7 D/F DAC 
DATA ices | ee CXD25523pum 






Fig. 2. 
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SONY | CxXD25520 


Description of Function 
1/O Synchronizing Circuit 


1) Theory of operation 
A window featuring 8 internal clocks (256Fs) is set. The sync circuit observes whether the rising edge 
(LRCK_{) of the LRCK input has entered the window or not. 
When power supply is turned on, should LRCK _f be out of the window, the sync circuit stops the internal 
processing in timing with the center of the window. The processing is started synchronously with the 
appearance of the next LRCK  . Synchronization between the exterior system and this LSI is established 
through this operation. 


2 


= 


Resynchronization by means of INIT 

Even when LRCK Ff is inside the window but located close to one of the two edges of the window, 
synchronization may be upset by the mingling of external noise. To this effect, it is necessary to apply resync 
without fail after power supply is turned on. Resync operation is executed from the rising edge of INIT and 
timed after 4 periods of Fs rate LRCK. The sync circuit is initialized and LRCK _{ is located at the center of the 
window. 


Moreover, when synchronization falls out of the window, INAF output turns to “H” level. 


INIT input | | 
Here resynchronization | 


S applied. 


Internal INIT | 


signal 


DINIT output | | 
ry 


4 periods of Fs rate LRCK 


Input Timing (8fs rate) 


RCI ee CtC(‘“S™S™S™S™*~*~*S 


BCKI 


p10 AO OQOOXD OOO MAEM E| Dee 
or EQQXOOR XVOD DIORA DOO 
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Application Circult 
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128F 380 
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Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out.of the use of these circuits or for any infringement of third party patent and other right due to same. 
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SONY : -  €XD25520 


Package Outline Unit : mm 


44pin QFP (Plastic) t.ig 









SONY NAME] GFP-44P-Li24 
EI AJ NAME |#QFP044-P-1414-AXx 


JEDEC CODE 
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Audio Delta Sigma Type A/D+D/A+D/F 


ADVANCED INFORMATION 


48pin QFP (Plastic) 








CXD25550Q is a delta sigma ae (2nd order delta 
sigma noise shaping) A/D & D/A with a digital filter. 


Features 
* Two Channel A/D, D/A with over-sampling, 
Decimation digital filter. 
¢ Analog circuit for A/D included 
¢ Distortion level: 0.01% (A/D, D/A) 
¢ S/N: 90dB for D/A —— 
80dB for A/D 








Functions 
¢ 1Fsdata rate |/O possible 
¢ Multi chip system possible 
* Serial data inter face:32 slot 
Right/Left Adjusted Data 
MSB/LSB first in selections 
¢ Master clock Selection: 
256F s/512Fs/768Fs/1024Fs 
* Fs selection: : 
| 8KHz/16KH2/32KHz/44.1KHz/48KHz 
* Provides several clock outputs, devided by a masterclock 


Description of Operation © 
1. Serial Data Interface LRCK, BCK, SOUT, SIN, MASL, MLSL 


Serial data format is same for both SIN and SOUT - 2’s complementary 2 channel serial data. Each channel has 16bit 
tee . 32bit slot. MASL mode select the 16bit data timing - data comes first or later. MLSL mode select MSB first or 
irst. 


~ MSB first — 


~ LSB first 





2. Master Mode/Slave Mode MS, LRCK, BCK 


When multiple chips are used together, one of the ICs is used as "Master" and output LRCK, BCK. Other ICs are 
receiveing these clocks as "Slave" chips. 










~ LRCK, BCK I/O 
Master Mode | we 
“Slave Mode 
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2. (Con’t) Slave Mode 


(Example) . - 
CXD2555Q 
Ms LRCK 


CXD2555Q 
LRCK 
















MS 





BCK 


CXD2555M 
LRCK 
Input 
~ | BCK 


3. Crystal Oscillation Frequency Select XTLI, XTLO, XSLO, XSL1, UCLK, XCLK. 
lf XSL2 = "L" the crystal frequency is selected by XSLO and XSL1 as shown in Table 1. 
If XTLI receives CMOS level input signal, XTLO should open. 


XSL2 XSLO_ | Crystal Freq XCLK UCLK 
256Fs 128Fs 
256Fs 
384Fs 

L H O56Fs 512Fs 
Table 1 - Crystal Frequency Select 

















(Example) 
UCLK | 512F 

L XSL2 2Fs pep 

CXD2555Q 
H -—+ XSLt XCLK | 256Fs 

———+ CXD2555/2558 (Slave) 

H ——| XSLO 

XTL1 XTLO 
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4. Low Frequency Fs Mode XTLI, XTLO, XSLO, XSL1, XSL2 
If XSL2 = "H", Low frequency sample rate (Fs=8KHz, 16KHz) can be selected as shown in Table 2. 


512x32KHz 16KHz 
512x32KHz 





Table 2 - Low Fequency Fs Mode Select. 


*32KHz based crystal frequency gives these Fs frequencies. 
If 44.1KHz Is base frequency then Low Frequency Fs are either 22.05KHz or 11.025KHz. 
lf 48KHz Is base frequency then Low Frequency Fs are either 24KHz or 12KHz. 


5. D/A Output Mode Selection 


D/A Output Mode Differential 
DASLO | 
DASLI | 


Mode Application 
Common: — Low output impedance, use "+" pin only. 
Differential: Common noise cancel. 




















Pin Description 


Pin No. Symbol VO .; Description 





1 VDD - CH-1 D/A Analog Vcc 
2 AOUT1+ O CH-1 D/A Analog Output (+) 
3 VSS - CH-1 D/A Analog GND 7 
4 UCLK O User clock output 1/2 of master clock frequency 
5 XCLK Oo] 256Fs Clock output 
6 VDD - Digital Vcc 
7 XTLI | Oscillating input for Master Clock. 
Crystal freq. is dependent upon the selection of XSLO 0~2 
8 XTLO O Oscillating output for Master Clock 
9 VSS - Digital GND 
10 VSS - CH-2 D/A Analog GND 
1 AOUT2+ O CH-2 D/A Analog Output (+) 
12 VDD - CH-2 D/A Analog Vcc 
13 . AOUT2- O CH-2 D/A Analog Output (-) 
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Pin Description (Con’t) 


CXD2555Q | 














Pin No. Symbol /O Description 
14 VSS - CH-2 D/A Analog GND 
15 VSS - CH-2 A/D Analog GND 
16 AIN2 | CH-2 A/D Analog Input 
17 VDD - CH-2 A/D Analog Vcc 
18 NC - 
19 SUB - IC SUB terminal AC couple to GND 
20 NC - 
21 VSS - Digital GND 
22 XMCK2 O Over Sampling Clock Output (128Fs) 
23 TEST | Test Pin a 
24 CLR | Clear (Active Low) 
25 VDD - Digital Vcc 
26 MS | Master/Slave Selection "H'-Master Mode, "L"-Slave Mode 
27 LRCK /O If MS="H" Output Mode. 
If MS="L" Input Mode 
28 BCK /O lf MS="H" Output Mode. 
lf MS="L" Input Mode 
29 SIN | Serial Data Input (2’s complementary, 32bit slot) 
30 SOUT O Serial Data Output (2's complementary, 32bit slot) 
31 VSS - Digital GND 
32 MASL | 16bit serial data slot selection 


"H'"-data first "L"-data late 
33 MLSL | Selection for MSB first or LSB first 
"H"-MSB first "L"-LSB first 

















34 XSLO | Crystal Frequency Selection 

35 XSL1 | Crystal Frequency Selection 

36 XSL2 | Crystal Frequency Selection 

37 DASLO | D/A Output Select 

38 DASL1 | D/A Output Select _ 
39 WO | Window Open Mode "H"-Window Mask, "L"-Window Open __ 
40 VDD - Digital Vcc 

41 NC - 

42 NC 

43 SUB - IC Subterminal AC Couple to GND 

44 VDD - CH-1 A/D Analog Vcc 

45 AIN1 | CH-1 A/D Analog Input 

46 VSS - CH-1 A/D Analog GND 

47 VSS - CH-1 D/A Analog GND 

48 AOUT1- O CH-1 D/A Analog Output (- 
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ADC/DAC Block Diagram 
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48pin QFP (Plastic) 0.7g 
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Test Circuit 
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CD-ROM Processing 


Part Number 
CXD1I185AQ 
CXD11860 
CXD1196R 
CXD2500AQ/AQZ 


Function 
SCSI Controller Direct interface w/CXDI1186Q 
CD-ROM Decoder (ECC, Buffer control) 
CD-ROM Decoder with ADPCM, D/F 
CD Digital Signal Processor 
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Voltage 
5V 
5V 
5V 
5V 


Package Page 


64P QFP 383 
80P QFP 413 
80P VQFP 457 
80P QFP 460 


SONY. CXD1185AQ 


SCSI Controller LSI 


Description 

The CXD1185AQ is a high performance CMOS 
SCSI controller LSI that conforms to ANSIX3. 131- 
1986 standards. The CXD1185AQ is capable of 
operating in both initiator and target modes. It satis- 
fies all standard SCSI bus features, such as arbitra- 
tion, selection and parity generation/check func- 
tions. A 24-bit data transfer byte counter and 16- 
byte FIFO are built into the hardware. Two separate 
buses for data and processor makes high speed data 
transfer possible. 48 mA (sinking) port is built-in to 
achieve reduction in the number of external 
components. 

The chip offers a set of high level commands at 
SCSI phase level. It is also possible to read/write all 
individual SCSI signals. The combination of the 
above two makes programs simpler and at the same 
time improves programability. 


Features 

e Satisfies all SCS! bus features, including arbitra- 
tion, selection, parity generation/check and 
synchronous data transfer mode. 

e Maximum synchronous data transfer rate of 
4.0MB/sec and maximum asynchronous data 
transfer rate of 2.5 MB/sec. 

e Provides two separate parts for the data bus and 
the CPU bus. 

e Built-in user-programmable timer for selection/ 
reselection timeout operation. 

e Supports 8-bit microcomputer bus. 

e Supports programmed |/O0 and DMA transfer 
modes. 

@ Built-in 48mA (sinking) SCSI port. The SCSI port 
can be used as either single-ended port or differen- 
tial port. 


Absolute Maximum Ratings (Ta=25°C, V,,=OV) 


Preliminary 


64pin QFP (Plastic) 7 

















e Built-in 24-bit data transfer counter. 

e Built-in 16-byte FIFO. 

e Supports SCSI phase commands. 

e All SCSI control signals are software control- 
lable. 

e All interrupt conditions are software maskable. 

® Built-in 4-bit general-use |/O port. 

e Programmable SCSI RST drive time. 

e Programmable interrupt pin (IRQ) active logic 
level. 

e 64-pin QFP. 


Application 
SCSI controller 


Structure 
CMOS process 


e Supply voltage Vop - Vog,—0.5 to +7.0 V 

e Input voltage V; Vs5—0.5 to Vpp + 0.5 V 

e Output voltage Vo Vs5—0.5 to Vpp +0.5 V 

e Operating temperature Tege = 20 to'+75 °C 

e Storage temperature Teg —55 to +150 °C 
— 383 - 
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Block Diagram 


Reset —- 
BSY Arbitration 
Control 


Csi 33-40 
ntrol 
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C7-CO 
1/0 Co - & 
ae Selection 
SEL @) 


Interrupt Request 


nterrupt Mask 
Counter s 
REQ 


ACK 
Configuration 
CLK 


FIFO Counter 


Transfer Byte 





Command INIT 
6.7-10,12-14 Interpreter 60) TARG 
DB7-DBO 


D7-DO 


47-64 


Parity 1-4 : 
DP 65) Generate/Detect C) A3-A0 
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Pin Configuration 


Pin Description 


Description 








Register select signal bit 3 











J 
— Register select signal bit 2 


peeiste! select Siena bit 1 


I/O | SCSI bus DB2 signal 

1/0 | SCSI bus DB3 signal 

I/O | SCSI bus DB4 signal 
GND <note 1> 

1/0 | SCSI bus DB5 signal 

1/O | SCSI bus DB6 signal 

/0 | scsi bus DB7 signal 

SCSI bus DBP signal, odd parity 

| GND ‘note 1? 

SCSI bus ATN signal 

SCSI bus BSY signal 

SCSI bus ACK signal 

SCSI bus RST signal 

GND <note I> 

‘| SCSI bus MSG signal 

. SCSI bus SEL signal 

1/0 | SCSI bus C/D signal 

SCSI bus REQ signal 

+5 V <note 1> 

GND <note 1> 

T scsi bus !/0O signal 
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See Description 


| Reset all registers, negative logic 


Chip select signal, negative logic 


























Internal register read signal, negative logic 





Internal register write signal, negative logic 
CPU bus bit 7 
CPU bus bit 6 
CPU bus bit 5 
CPU bus bit 4 - 

CPU bus bit 3 
1/0 | CPU bus bit 2 





















































































GND <note 1> 
Interrupt request signal 























DMA request signal | 








DMA acknowledge signal, negative logic 











Data bus write signal, negative logic <note 3> | 








Data bus bit 4 <note 3) 
Data bus bit 5 <note 3> 
Data bus bit 6 <note 3> 
Data bus bit 7 <note 3> 
Data bus parity signal <note 4> 
56 Vss fe ae GND <note 1> 

57 CLK | 1 | Clock input,5 - 16MHz 



























Initiator operation indicator signal 





Target operation indicator signal 

General-use port bit O (SCSI data output authorization) <note 2> 
General-use port bit 1 (arbitration in progress) <note 2> 

P2 (BSYO) General-use port bit 2 (SCSI BSY output) <note 2) 

P3 (SELO) General-use port bit 3 (SCSI SEL output) <note 2> 
<Note 1> All Vpp and Vss pins should be connected to the power supply and ground, respectively. 


<Note 2> Items in parentheses (_) indicate the meaning of the signal when operating in the SCSI differential 
mode. | 


<Note 3> In systems where the CPU and data buses are not separate, connect the WED and RED pins to 
WE and RE, respectively, and Pins D7-DO to Pins C7-CO. 
<Note 4) ‘If the data bus parity signal is not used, pull up the DP pin using a resistor. 
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Electrical Characteristics 
DC characteristics 


; Conditions Min. 








Supply voltage oe | | 4.5 








High level input voltage | (| 2.2 





Low level input voltage 
SCSI bus pin input voltage hysteresis —_ | O:2 











High level output voltage lou = —2mA | Vip —0.5 





Low level output voltage lop =4mA 
SCSI bus pin output voltage | lo. =48mA 








Input leak current 




















Input leak current (double-way pin) 





|/O Capacitance 





Input pin 
Output pin 
Input/Output pin 























AC characteristics (Ta = —20 to +75°C, Vpbp = 5V + 10%) 
The following capacitances are assumed : input, output pins : 65pF, input /output pins : 125pF. 


Clock input 


CLK 








Clock period 
Clock pulse high level width (period: 16MHz) 
Clock pulse low level width (period: 16MHz) 


























Reset input 





RES 


Tresw 











| Symbol Min. | Typ. | Max. | Unit 
Reset pulse width ieee 100 ns 
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Register write 


A3-AQO0 
; Tasw j ‘ Tahw 
Cs 
Tcssw ae Teshw 
WE 


WE pulse width 
Date setup time (vs. WE 1) 
Address hold time (vs. WE 1 ) 








Port delay time (vs. WE 1) 


Register read 


A3-A0O0 
Tasr Teahr 





SON Ye 


DMA write 


DRQ@Q 





Item 


Symbol! 


CXD1185AQ 





DRQ fall time (vs. DACK J) 


Tdrida 





DACK setup time (vs. WED |) 


Tdasw 





WED pulse width 


TWw - 





Data setup time (vs. WED 7) 


Tdsw 





DACK hold time (vs. WED f ) 
Data hold time (vs. WED 7 ) 
DRQ rise time (vs. DACK +) 





DMA read 


DRQ@ 


DACK 





RED 


D?7-DO, DP 








Tdahw 
Tdhw 
Tdrhda 








DACK fall time (vs. DACK 7 ) Tdahl 50 



























































Item L Symbol | Min. 
DRQ fall time (vs. DACK J ) Tdrida 
DACK setup time (vs. RED | ) _|_ Tdasr 0 
Data delay time (vs. RED |) Tddr 
DACK hold time (vs. RED 1) Tdahr 10 
Data hold time (vs. RED f ) Tdhr 5 
DRO rise time (vs. DACK 1) | Tdrhda 
‘ACK fall time (vs. DACK 7) Tdahl 50 
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Initiator asynchronous transfer output 








REQ 
Talrl Tahrh 
ACK 
Tdsea Tdhr 
DBn 


ACK fall time (vs. REQ |) 


Data setup time (vs. ACK | ) 


ACK fall time (vs. REQ |) Talrl 


ACK rise time (vs. REQ 1) ~ Tahrh 


Target asynchronous transfer output 





Data setup time (vs. REQ |) 





REQ rise time (vs. ACK | ) 
REQ fall time (vs. ACK 1) 
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Initiator synchronous transfer output 











CLK 
REQ 
Talckh 
Tahckh 
ACK 
Tdhcokh 
DBn 
Item Symbol! 
ACK fall time (vs. CLK f ) | Talckh 

















————}-—— 











ACK rise time (vs. CLK 7 ) Tahckh 
Data hold time (vs. CLK f) Tdhckh 























Target synchronous transfer output 











CLK 
Trickh 
Trhckh 
REQ 
ACK 
Tdhckh 
DBn 

























Item Symbol! 
Trickh 


Trhckh 


Tdhckh 














REQ fall time (vs. CLK ¢ ) 
REQ rise time (vs. CLK 7 ) 
Data hold time (vs. CLK 7 ) 


















Min. Typ. | Max. 
130 
100 








Unit 
ns 
ns 
ns 
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Description of Functions 
1. Internal registers 


CXD1185AQ possesses 16 internal registers. The CPU can control CXD1185AQ by reading and writing 
these registers. : 


A summary of the registers is provided below. 


Adaress| ~~‘ 


| SCSI data . 










Environment setting 







Selection/reset timer 


FIFO status { * > 
SCSI ID 
Transfer byte counter (low) | 


Loe 4 Transfer byte counter (middle) 


4 


<*> No register assigned to this address. 


1-1. Status register (RO: R) 
This register is used to monitor the status of CXD1185AQ. 


7 6 5 4 3 2 1 0 
west [ WDBP [| INIT | TARG | TRez | wiRQ | CIP 


MRST : Monitors the SCSI bus RST signal, positive logic. 

MDBP : Monitors the SCSI bus DBP signal, positive logic. 

INIT =: “1” when CXD1185AQ is in initiator status. 
When this bit is set to ‘‘1’’, all commands except ones which are valid in target status and in 
disconnected status are accepted. 

TARG : “1"’ when CXD1185AQ is in target status. _ 

; When this bit is set to ‘1’ , all commands except ones which are valid in initiator status and in 

disconnected status are accepted. 

TRBZ : When this bit is set to ‘1’, it indicates that the transfer byte counter count is zero. 

MIRQ : Monitors the interrupt request signal ( IRQ signal ). 
This bit is set whenever interrupt request occurs and cleared once interrupt request 1 register and 
interrupt 2 register are read. This bit is not affected by the content of the interrupt authorization 
register. The logic level of this bit is not affected by the SIRM bit in the environment setting register. 

CIP : Indicates that a chip command is being executed. 
While this bit is ‘‘1"’,) no new commands can be written to the command register, with the exception 
of the ‘Reset Chip’? command. 
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1-2. Command register (RO: W) 
This is the register to which CXD1185AQ commands are written. 
When a command is written to this register, status register bit 0 (CIP) is set. When the command is executed 
and terminated, interrupt request register bit 7 (FNC) is set, and the CIP bit and command register are 
cleared. 


7 6 5 4 3 2 1 0 


CAT1, CATO : 


DMA : 


TRBE : 


Sets the category code given to CXD1185AQ. 
CXD1185AQ commands are divided into the following four categories : 


Mode 
Commands which are valid in any status 

















Commands which are valid in disconnected status 











Commands which are valid in target status 





Comannds which are valid in initiator status 








If the current status of CXD1185AQ does not match with the category code in the command received, 
the CIP and command registers are cleared. No interrupt is generated in this case. 


DMA mode 

When this bit is set to ‘‘1’’ and a transfer command is executed, DMA transfer takes place via the data 
bus (D7-DO). During the DMA transfer, any eee by the CPU to read/write SCS! data register via 
CPU bus is ignored. 

Activates the transfer byte counter. 

When this bit is set to ‘‘l’’ and a transfer command is executed, the transfer byte counter value is 
decremented each time a byte of data is transferred. 

When the counter reaches ‘‘0’’ the next data request is stopped. At this point, if the data transfer 
mode is output to SCSI or in DMA mode, CXD1185AQ will continue to transfer any data remaining 
in FIFO until it is empty. If a transfer command is executed when this bit is set to “O’’, 1 byte of data 
will be transferred regardless of the value of the transfer byte counter. In this case the transfer byte 
counter is not decremented. When DMA bit is set, TRBE bit must also be set. These two bits can be 
set Simultaneously during command write. 
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CMD3, CMD2, CMD1, CMDO : 


00 
01 
eee 


] 


— 


Indicates the command code. 


CXD1185AQ responds to the following commands. See the command description section for detailed 
information. . we of 





Command 












fom] 
fm] 
© 
fm] 


No Operation 

Reset Chip 

Assert RST 

Flush FIFO 

Assert SCSI Control 
Deassert SCSI Control 
Assert SCSI Data 
Deassert SCS! Data 
Reselect . 

Select without ATN 
Select with ATN 

‘| Enable Selection/Reselection 
Disable Selection/Reselection 


oo oOo occ oO OS 














oooocoor;iocqcjc$t”oooo0cdo © 


Qo oo Oo & 








Send Message : 
Send Status. 

Send Data 
Disconnect 

Receive Message Out 
Receive Command 
Receive Data 











Transfer Information 
Transfer Pad 
Deassert ACK 
Assert ATN 
Deassert ATN 

it is set to “1"" TRBE bit must be set to "1". 


ee 





a 
PIOoRK KO O|KMP OOF KF OOl|OrF KF OO RF KF OOF KF Oo 
Tlororolorodorordioroword|irororo ke 


ooo x #1 %¥ ¥ *¥ OK K 


<*> Don’t care, except that if DM 


-3. SCSI data register (R1 : R/W) 


This register is used when transferring data between the SCSI bus and the CPU bus. 

When data is output to the SCSI bus via the CPU bus, data can be written to this register if the FIFO status 
register bit 4 (FIF) is ‘‘O"’. 

When data is input from SCSI bus, data can be read from this register if the FIFO status register bit 7 (FIE) 
is “O". | 

When ‘‘Assert SCSI data’ is executed the 16 byte FIFO becomes a 1 byte FIFO. Any value written to the 
register will be on the SCSI bus instantly and a read operation will return the current SCSI data bus value. 
When a DMA transfer is performed via the data bus, reads and writes to the SCSI data register are performed 
using the WED, RED and DACK signals. 








-4. Interrupt request registers 1 and 2 


These registers show the cause of the interrupt. 

When an interrupt authorized by interrupt authorization registers 1 or 2 is generated, the IRQ pin is set 

immediately. 

Bits in the interrupt request registers 1 and 2 are cleared once the registers are read by the CPU. When all 

interrupt bits are cleared, MIRQ bit (in the status register) and the IRQ pin are cleared. 

Note that interrupt bits in these registers are set regardless of the values in the interrupt authorization 

registers. If interrupt requests are software polled, interrupt request registers 1 and 2 should only be read . 
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when the MIRQ bit, in the status register, is ‘1’’. 


1-4-1. Interrupt request register 1 (R2: R) 
This registers interrupt conditions can be masked in the interrupt authorization register 1. 
When one of the bits in this register is set, MIRQ bit in the status register is set. If the interrupt bit is 
authorized in the interrupt authorization register 1, the IRQ pin is activated simultaneously. 


7 6 » 4 3 2 1 0 
[J st0 ast [wa | SWOR | AREF 


STO: Selection Time Over 
Indicates a time out error during selection. Also, indicates that the SCSI bus RST signal has been 
driven for the time set in the selection/reset timer if the mode register bit 4 (TMSL) is set to “1” 
The selection time out time and SCSI bus RST signal drive time are determined by the value of the 
selection/reset timer register. 

RSL: Reselected 
Indicates that reselection has taken place. FNC bit in the interrupt register 2 is set after reselection. 
The CPU may not write new commands to the command register until the FNC bit is set. This bit is 
not set unless the “‘Enable Selection/ Reselection’’ command is executed. 

SWA _ : Selection With ATN 
Indicates that selection has taken place with the SCSI bus ATN signal driven. FNC bit in the interrupt 
register 2 is set after selection. The CPU may not write new commands to the command register until 
the FNC bit is set. This bit is not set unless the ‘‘ Enable Selection/Reselection’’ command is executed. 

SWOA : Selection Without ATN | 
Indicates that selection has taken place. FNC bit in the interrupt register 2 is set after selection. The 
CPU may not write new commands to the command register until the FNC bit is set. This bit is not 
set unless the ‘‘Enable Selection/Reselection’’ command is executed. 

ARBF : Arbitration Fail 
Indicates that CXD1185AQ lost in the arbitration for the right to use the SCSI bus. This bit is set 
when, after receiving a selection/reselection command, the chip waited for bus free and entered 
arbitration only to be encountered by another device with higher priority. As soon as this bit is set 
the selection/reselection command is terminated. To participate in another arbitration a new selec- 
tion/reselection command must be written to the command register. 


1-4-2. Interrupt request register 2 (R3 : R) 
This register’s interrupt conditions can be masked in the interrupt authorization register 2. 
When one of the bits in this register is set, MIRQ bit in the status register is set. If the interrupt bit is 
authorised in the interrupt authorization register 2, the IRQ pin is activated simultaneously. 


7 6 5 4 3 2 1 0 


FNC  : Function Complete 
Indicates that the received command was executed and terminated. 
DCNT : Disconnected 
Indicates that a disconnect has taken place in the initiator mode. 
SRST : SCSI Reset 
Indicates that the SCSI bus RST pin was driven. This bit is also set when the ‘‘Assert RST’ command 
is executed. 
PHC : Phase Change 
Indicates that the SCSI phase has been changed. This bit is set if CXD1185AQ is operating in the 


initiator mode and the target has changed the SCS! phase (MSG, |/0, C/D signal), and drove REQ. 
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DATN 


DPE 


SPE 


RMSG : 


: Drive ATN 


Indicates that the SCSI bus ATN signal has been driven. This bit is set if the CXD1185AQ is Pperawe 
in the target mode and the initiator has driven the ATN signal. 


: Data bus Parity Error 


Indicates a parity error on the data bus. This bit is only set if environment setting register bit 5 
(DPEN) is set to ‘‘1’’. In initial status odd parity (environment register bit 6 set to ‘‘0’’) is selected. 


: SCSI bus Parity Error 


Indicates a parity error on the SCSI bus. Parity check takes place during the selection phase and data 
transfer phases. 

REQ in Message Phase 

Indicates that the REQ signal has been driven during the message phase when the CXD1185AQ is 
in initiator mode. This bit is used when two different batches of message data have been received 
during the message phase or if the target requests that a message be resent. 


1-5. Environment setting register (R3: W) 
This register is used to set the operating mode of the CXD1185AQ. “ 
| Normally, some value must be written to this register immediately after a hardware reset from the CPU. 


7 an) 5 4 3 2 1 ‘0 
[pire [Soe | Oren | Simm] |_| FSi] F80 


DIFE 


SDPM : 


DPEN 


SIRM 


FS1, FSO : 


: Selects the differential mode. 


When this bit is set to “1", general-use I/O port Pins P3-PO are assigned for differential mode bits. 
Selects the data bus parity condition. 

This bit is set to ‘‘O” for odd parity and to ‘‘1’’ for even parity. However, its value is irrelevant if the 
DPEN bit is set to ‘‘0”. 


: Enables parity generation/check for the data bus. 


If this bit is set to ‘1’, data bus parity signal is input/output via the DP pin. 


: Selects the IRQ signal logic level. 


After a hardware reset is performed, the IRQ signal output is positive logic. To change the IRQ signal 
to negative logic. ‘1’’ must be set in this bit. 


Used to select the CXD1185AQ clock division ratio. 
The appropriate values, as shown in the table below, must be written into these bits to match the 
external clock frequency applied to the CXD1185AQ: 


Clock division 
ratio 


Input frequency (MHz) 





16-13 0 
12-9 1 
8-5 * 


For the changes made to these bits to be effective, “‘Chip Reset’? command must be executed. 
Bits FS1 and FSO are set for a clock division ratio of ‘4’' after a hardware reset. 
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1-6. SCSI control monitor register (R4.: R) 
Current status of all SCSI control signals can be read directly from this register. 


7 6 5 4 3 2 1 0 
rmesy | MSEL | WMSG | MCD | MIO | WREQ | MACK | WATN 


MBSY 
MSEL 


: Monitors the SCSI bus BSY signal. Positive logic. 
: Monitors the SCSI bus SEL signal. Positive logic. 


MMSG : Monitors the SCSI bus MSG siganl. Positive logic. 


MCD 
MIO 


MREQ : 
MACK : 
MATN : 


: Monitors the SCSI bus C/D signal. Positive logic. 
: Monitors the SCSI bus !/O signal. Positive logic. 

Monitors the SCSI bus REQ signal. Positive logic. 
Monitors the SCSI bus ACK signal. Positive logic. 
Monitors the SCSI bus ATN signal. Positive logic. 


1-7. Selection/reset timer register (R4 : W) 


This 
The 


register is used to set the selection time out time or the SCSI bus RST drive time. 
real selection time out time can be calculated by the following equation : 


TIME (us) =F YX (VAL+1)X8,192 


foye : Input frequency (MHz) 
Div : Clock division ratio (See section on Environment setting register) 
VAL : Value written to the selection/reset timer register 


Generally the selection time out time is set to 250ms. 
When the selection/reset timer register is used to set the drive time for the RST signal a ‘“‘1’’ must be written 
to mode register bit 4 (TMSL). 


The 


real RST signal drive time can be calculated by the following equation : 
_ Div 
TIME(us) = 7__%(32XVAL+ 38) 
cyc 
foye : Input frequency (MHz) 
Div : Clock division ratio (See section on Environment setting register) 
VAL : Value written to the selection/reset timer register 


1-8. FIFO status register (R5: R) 


This 


7 


FIE 


FIF 


register is for monitoring the FIFO status. 


6 5 4 3 2 1 ) 
ee a 


FIFO Empty 

Indicates that the FIFO is empty. 
FIFO Full 

Indicates that the FIFO is full. 


FC3, FC2, FC1, FCO: 


Indicate the number of bytes of data stored in the FIFO. 
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1-9. SCSI 1D register (R6: R/W) 
This register is used to set the SCSI owner ID and the target ID for selection. 
The upper three bits in this register have different meanings during reads and writes. 


6 4 3 2 | 0 
sor [sor [so] owe ow [ODT] eae) 


wl 6 5 4 3 2 1 0 
| Tio2 | Tibi | Too | || tb | ODI | o1DO | (Write) 


SID2, SID1, SIDO : 
Indicates which device last selected/reselected the CXD1185AQ. 
TID2, TID1, TIDO : 


The target ID is written to these bits prior to selection. 
OID2, OIDI, OIDO : 


The owner ID is written to these bits. 


1-10. Transfer byte counter (high, middle, low) (R9, R8, R7: R/W) 
The 24-bit counter calculates the number of remaining bytes of transfer data during data transfer between 
SCSI bus and the CPU bus or data bus. To activate the transfer byte counter, command cect! bit 4 (TRBE) 
must be set when writing to the command register. 
When data is output to the SCSI bus, the transfer byte counter is decremented at each rise of the WE or 
WED signal. When data is input from the SCSI bus, is decremented at each fall of the ACK signal when in 
the initiator mode and at each fall of the REQ signal when in the target mode. 


— 


-11. Interrupt authorization registers 1 and 2 (RA, RB: R/W) 
These registers are used to determine on which interrupt the IRQ pin should be activated. 
The bit positions in these two registers correspond to the bit positions in the interrupt request registers. The 


IRQ pin will be activated if an interrupt bit becomes ‘‘1’’ and the corresponding bit in the interrupt authoriza- 
tion register is also set to “1”’. 


— 


-12. Mode register (RC: R/W) 
This register is used for setting the modes of CXD1185AQ. 


7 6 5 4 3 2 1 0 
PHOPE | HSPE [ HATN[Twst | Pui [ |__| BDWA 


HDPE : When this bit is set to ‘1’’, data transfer will be terminated if a parity error is detected on the data 
bus during a data transfer. However, this bit is irrelevant if environment setting register bit 5 (DPEN) 
is set to ‘‘O"’. 

HSPE : When this bit is set to ‘1’, data transfer will be terminated if a parity error is detected on mine SCSI 
bus during a data transfer. 

HATN : When this bit is ‘1’ in target mode, data transfer will be terminated if an ATN signal is driven on the 
SCSI bus. 

TMSL : When this bit is set to ‘‘1"’, the selection/reset timer register is used to set the duration of the SCSI 
bus RST signal. | 
This bit must not be overwritten with a new value if status register bit O (CIP) is set to “‘1’’. If it is 


required to drive RST signal when the CIP bit is ‘‘1’’, first execute ‘Reset Chip’’ command, then 
overwrite this bit. 
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SPHI : When this bit is set to ‘‘O’’, if target changes the phase signal during the execution of a transfer 
command and the REQ pin is active, interrupt request register 2 bit 4 (PHC) is set immediately. If this 
bit is set to ‘‘1’’, in the mode in which data is input from the SCSI bus, the PHC bit is not set until 
all the FIFO contents are transferred to the CPU bus or the DMA bus. 

BDMA : Burst DMA mode. When this bit is set to ‘‘1’’, the DRQ pin be ‘‘1”’ for the whole of the DMA transfer. 


1-13. Synchronous transfer control register (RD : R/W) 
This register is used to set the transfer period and the offset for synchronous transfers. | 


7 6 5 4 3 2 1 0 


TPD3, TPD2, TPD1, TPDO : 
Bits used to set the transfer period for synchronous transfers. 
The transfer period is designated according to the following equation : 


Div 
lceX2 





RATE (us)= x(VAL+1) 


fcyc : Input frequency (MHz) 
Div : Clock division ratio (see section on Environment setting register) 
VAL : Value written to TPD3-0 
TOF3, TOF2, TOF1, TOFO : 
Bits used to set the offset for synchronous transfers. 
The asynchronous transfer mode is selected by writing ‘‘O’’ to all of these bits. 


1-14. SCSI bus control register (RE: R/W) 
This register is used to control the control signals used by the SCSI bus. 
Reading this register consists simply of reading the value which was written there previously. However, if 
the ‘Assert SCSI Control’? command is executed, ‘‘0’’s will be read out. The ‘‘Assert SCSI Control’? command 
must be executed in order to output this register’s value to the SCSI bus. 


7 6 5 4 3 2 1 ) 


ABSY : When this bit is set to ‘‘1’’, the SCSI bus BSY signal is driven. 
ASEL : When this bit is set to ‘‘1'’, the SCSI bus SEL signal is driven. 
AMSG : When this bit is set to ‘1’, the SCSI bus MSG signal is driven. 
However, it is not driven unless CXD1185AQ is in the target mode. 
ACD: When this bit is set to "1", the SCSI bus C/D signal is driven. 
However, it is not driven unless CXD1185AQ is in the target mode. 
AlO — : When this bit is set to ‘1’, the SCSI bus I/O signal is driven. 
However, it is not driven unless CXD1185AQ is in the target mode. 
AREQ : When this bit is set to ‘1’, the SCSI bus REQ signal is driven. 
However, it is not driven unless CXD1185AQ is in the target mode. 
AACK : When this bit is set to 1", the SCSI bus ACK signal is driven. 
However, it is not driven unless CXD1185AQ is in the initiator mode. 
AATN : When this bit is set to 1”, the SCSI bus ATN signal is driven. 
However, it is not driven unless CXD1185AQ is in the initiator mode. 
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1-15. I/O port (RF: R/W): 


This register is used for input/output switching of the senate use 4-bit port and for reading/writing the 
contents of the port. 


7 6 5 4 3 2 1 O. 


PCN3, PCN2, PCN1, PCNO : 
These bits are used for input/output switching of individual bits when Pins P3-PO are used as a 
general-use port. When a “‘1’’ is written to any of these bits,. the corresponding port is set to the output 
mode. 
All these bits are cleared ance a hardware reset is performed. Note that first ‘‘O’’ must be written to 
all these bits before writing a ‘‘1"’ to environment setting register bit 7 (DIFE). 

PRT3, PRT2, PRT1, PRTO : 
This is the 4-bit 1/O port. . 
The values written to whichever of these four bits have been set to output mode by PCN3-PCNO are 
output via Pins P3-P0O. By reading these bits it is possible to monitor the values of Pins P3-PO 
directly. 


2. Command Description 


This section gives description of all the commands supported by the CXD1 185A0. 
With the exception of ‘‘Reset Chip’, the following commands can only be written to the command register 
when the CIP bit in the status register (bit 0) is ‘‘0”’. 


2-1. Commands valid in any status 
The following commands can be issued when the CXxD1185A0 is in any of its three statuses : disconnect- 
ed, initiator or target. 
The chip is, at any given time, in one of the three status disconnected, faitiator or target. This section is 
divided into following subsections. 
e Commands valid in any status 
¢ Commands valid in disconnected state 
¢ Commands valid in initiator mode 
¢ Commands valid in target mode 


¢ No Operation 
This command has no effect on the CXD1185AQ. 
However, the FNC bit is set when the command is completed. 


e Reset Chip 
This command initializes the CXD1185AQ. | 
Except for the environment setting register, all registers of the CXD1185AQ are cleared. If the clock 
division ratio is changed in the environment setting register, this command must be executed. 
This command can be executed regardless of the value of the CIP bit. : 


e Assert RST — 
This command drives the SCSI bus RST pin. 
When this command is executed, interrupt request register 2 bit 5 (SRST) is set and an interrupt is 
generated. The SCSI RST signal is active for 25 us. However, if the RST signal drive duration needs to 
be changed, it is necessary to set mode register bit 4 (TMSL) to ‘‘l’’ and write the drive duration to the 
selection/reset timer register before executing this command. 


e Flush FIFO 
Initializes FIFO. 
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e Assert SCSI Control 
Outputs the value of the SCSI bus control register to the SCSI bus. 
In initiator mode ACK and ATN signals can be asserted. 
In target mode REQ, MSG, C/D and I/O signals can be asserted. 
This instruction is only needed in program I/O transfer. 
On program |/O, see 5-1. 





e Deassert SCSI Control 
Prohibits the content of the SCSI bus control register from being output to the SCSI bus. 
Once the ‘‘Assert SCSI Control’? command is executed, some of the SCSI bus control signals are output 
from the SCSI bus control register until this command is executed. 


e Assert SCSI Data 
Outputs the value of the SCSI data register to the SCSI bus. 
However, data is not output in the following circumstances : 


i) A phase change interrupt (PHC) is generated in initiator mode. 
ii) In initiator receive mode (SCSI bus 1/O signal is high). 

iii) In target receive mode (SCS! bus |/O signal is low). 

iv) The mode is neither initiator nor target. 

This instruction is only needed in program I/O transfer. 

On program 1/0, see 5-1. 


e Deassert SCSI Data 
Prohibits the value of the SCSI data register from being output to the SCSI bus. 
Once the ‘‘Assert SCSI Data’ command is executed, the SCSI bus data signals are output from the SCSI 
data register until this command is executed. 


2-2. Commands valid in disconnected status 
The following commands are valid only in disconnected status. If any of these commands are issued in any 
other state, the CIP bit and the content of the command register are cleared immediately. 


e Reselect 
This command executes arbitration/reselection from disconnected status. 
When this command is executed, the CXD1185AQ switches to the target mode. 
Before issuing this command, the owner ID (OID2-0) and target ID (TID 2-0) values must be written in the 
SCSI ID register. 


e Select without ATN 
This command executes arbitration/selection from disconnected status. 
When this command is executed, the CXD1185AQ switches to the initiator mode. Before issuing this 
command, the owner ID (OID2-0) and target ID (TID2 -0) values must be written in the SCSI ID register. 


e Select with ATN 
This command executes arbitration/selection from disconnected status. 
During selection the ATN signal is driven on the SCSI bus. 
When this command is executed, the CXD1185AQ switches to the initiator mode. Before issuing this 
command, the owner ID (OID2-0) and target ID (TID2-0) values must be set in the SCSI ID register. If, 
after this command is executed, message-out phase is to be terminated, the ‘‘Deassert ATN’’ command 
must be executed prior to the transfer of the last message byte. 
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e Enable Selection/Reselection 
Activates selection/reselection interrupts. . 
When this command is executed, the FNC bit is set immediately and the contents of the CIP bit and 
command register are cleared. Once this command is executed, RSL/SWA/SWOA interrupts (in interrupt 


request 1 register) are set during selection/reselection phase. When one of the selection/reselection is 
executed this will occur before the FNC interrupt. 


Selection/reselection is also enabled after the following evens 
o Hardware reset 


°o Execution of ‘‘Reset Chip” 
o Assertion of SCSI bus RST signal 
© Disconnect in initiator mode 


¢ Disable Selection/Reselection 
Prohibits any response to selection/reselection. 


Once this command is executed, the RSL/SWOA/SWA interrupts in interrupt faves register 1 will not be 
generated. 


2-3. Colimiaade valid in target status 
The following commands are valid only in target status. 


If any of these commands are issued in any other state, the CIP bit and the Content of the command register 
are cleared immediately. 


In the case of data send commands, the transfer data must not be written before the command is written 


in the command register and the necessary SCSI phase change is confirmed by software. In target mode, 
handshaking on the SCSI bus is terminated under the following conditions : 


1. The REQ signal is in any state and if: 
© a hardware reset is performed. 
© the ‘‘Reset Chip’’ command is executed. 
othe SCSI bus RST pin is driven. 


2. The command completes with REQ inactive if : 


©a parity error is generated on the SCSI bus or the data bus. (However, this is not the case if the mode 
register HDPE and HSPE bits are set to ‘‘0’’.) 


othe SCSI bus ATN signal is driven. (However, this is not the case if the mode register HATN bit is set 
to ) ) 


o while the transfer byte counter is in use : 


the DMA bit is set to ‘1’, the status register TRBZ bit is set to ‘1’’ and the FIFO status register FIE 


bit is set to 1, or in receive mode, the DMA bit is set to “Q” and the status register TRBZ bit is set 
to ee ie 


© While executing a single byte transfer : 
the mode is send and the FIE bit is set to ‘1”’, 
or the mode is receive and FIFO status register bits FC3-FCO are all set to ‘‘1”’. 


3. Handshaking is temporarily interrupted with REQ inactive if : 
o while the transfer byte counter is in use : 
the mode is send and the FIFO status register FIE bit is set to ‘‘1"’, 
or the mode is receive and the FIFO status register FIF bit is set to ‘‘1’’. 
o during synchronous transfer, the difference in the number of REQs and ACKs reaches the offset 
specified in the synchronous transfer register. 


© the mode is receive, during synchronous transfer, the number of FIFO bytes remaining is fewer than the 
offset specified in the synchronous transfer register. 
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e Send Message 
The CXD1185AQ changes the phase to Message In by making the SCSI bus MSG and 1/0 signals active 
and the C/D signal inactive. The message bytes are then sent. | 
If there is more than one message byte or if the message must be sent all at once, the transfer byte counter 
must be used. 


e Send Status 
The CXD1185AQ changes the phase to Status and sends the status byte to the initiator. 
It makes the SCSI bus !/O and C/D signals active and the MSG signal inactive. 


e Send Data 
The CXD1185AQ changes the phase to Data In and sends the data bytes to the initiator. 
It makes the SCSI bus I/O signal active and MSG and C/D signals inactive. 
If more than one data byte must be sent all at once, the transfer byte counter must be used. 


e Disconnect 
Makes all SCSI signals inactive, except for the RST signal. 


e Receive Message Out 
The CXD1185AQ changes the phase to Message In and receives the message bytes from the initiator. 
It makes the SCS! bus MSG signal active and the 1/0 and C/D signals inactive. 
If there is more than one message byte or if the message must be received all at once, the transfer byte 
counter must be used. 


e Receive Command 
The CXD1185AQ changes the phase to Command and receives the command bytes from the initiator. 
It makes the SCSI bus C/D signal active and the MSG and 1/0 signals inactive 
If the command bytes must be received all at once, the transfer byte counter must be used. 


Receive Data 
The CXD1185AQ changes the phase to Data Out and receives the data bytes from the initiator. 
It makes the SCSI bus MSG, C/D and I/O signals inactive and received the data bytes. 
If more than one data byte must be received all at once, the transfer byte counter must be used. 


2-4. Commands valid in initiator status 
The following commands are valid only in initiator status. 
If any of these commands are issued in any other state, the CIP bit and the content of the command register 
are cleared immediately. 
In the case of data send commands, the transfer data must not be written before the command is Santen 
in the command register. 
Once the execution of a transfer command is commenced in initiator mode, handshaking on the SCSI bus 
is terminated under the following conditions: 


1. The ACK signal is in any status and if : 
oa hardware reset is performed. 
othe ’’Reset Chip’’ command is executed. 
othe SCSI bus RST pin is driven. 


2. The command completes with ACK inactive if : 
o phase change occurs and PHC bit in interrupt request register 2 is set to ‘‘1’’. 
If this is the case and the DMA bit is set to ‘‘1’’, the DRQ signal also remains inactive. 
o while the transfer byte counter is in use : 
the DMA bit is set to ‘‘1’’, the status register TRBZ bit is set to ‘‘l’’ and the FIFO status register FIE 
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bit is set to 1, or in receive mode, the DMA bit is set to'‘0"’ and the status register TRBZ bit is set to 
a hae . 
o while executing a single byte transfer : 

the mode is send and the FIE bit is set to 1, 

or the mode is receive, FIFO status register FIE bits FC3-FCO are all set to ‘“1”’. 


3. The command completes with ACK active if : 


o the mode is receive and a parity error occurs on the SCSI bus. (However, this is not the case if the mode 
register HSPE bit is set to ‘'0’’.) 


o status is message-in phase, the TRBE bit is set to “OQ”, the REQ signal is active and a 1-byte message 
is received. 


Note that in the above two cases the ‘‘Deassert ACK”’ command must be executed afterwards 


4. WHandshaking is temporarily interrupted with ACK inactive if : 
© while the transfer byte counter is in use : 
the mode is send and the FIFO status register FIE bit is set to ‘‘1’’. 
oduring synchronous transfer , the difference in the number of REQs and ACKs reaches the offset 
specified in the synchronous transfer register. 


© during synchronous transfer, the number of FIFO bytes remaining is fewer than the offset specified in 
the synchronous transfer register. 


5. Handshaking is temporarily interrupted with ACK active if : 
o while the transfer byte counter is in use : 
the mode is receive and the FIFO status register FIF bit is set to “1”. 


e Transfer Information | 
In the initiator mode, causes data transfer to take place. 


e Transfer Pad 
In the initiator mode, causes data transfer to take place. | 


Note that unlike “Transfer Information’, the data output by the CXD1185AQ are ail ‘‘0’’s and parity 
generation is not performed. 


In addition, no parity check is performed on any data input to the CXD1185AQ. 
Except for these two exceptions, this command is identical to the “Transfer Information’ command. 


e Deassert ACK 
Makes the SCSI ACK — inactive. 


e Assert ATN 
Makes the SCSI ATN signal active. 


e Deassert ATN 


Makes the SCSI ATN signal inactive. After executing the ‘Select with ATN” or “Assert ATN’’ command, 
the SCSI bus ATN signal remains active until this command is executed. 


3. Reset Operation 
There are four initializing methods for the CXD1185AQ: 


e hardware reset 

e execution of the ‘‘Reset Chip’’ command 

° assertion of RST Siena on the SCSI bus 
~ @ disconnection 
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3-1. Hardware reset 
This returns the CXD1185AQ to its initial status. 
However, environment setting register bit 1 (FS1) is set to ‘‘1’’, making the initial clock division ratio to ‘‘4’’. 
All of the internal circuits are also initialized. 


3-2. Execution of the ‘‘Reset Chip’’ command 
CXD1185AQ can be initialized by ’’Reset Chip’’ command (command code ‘‘01’’). This command is effective 
regardless of the CIP bit in the status register. 
This command resets all registers with the exception of the environment setting register. 
All read only registers except for bits 7 and 6 of the status register and the SCSI control monitor register 
are cleared. . 
Since the ‘‘Reset Chip’’ command clears all write registers, any SCSI bus signal it used to drive will also be 
cleared. 


3-3. Assertion of RST signal on the SCSI bus 
When the SCSI bus RST signal is active, signals on the SCSI bus being driven by the CXD1185AQ are made 
inactive with the exception of the RST pin. | 
Bits 4 and 3 (INIT and TARG bits) are also cleared. 


3-4. Disconnection 
If the CXD1185AQ is operating in initiator mode and a disconnect interrupt is generated, a reset identical 
to the one in 3-3 takes place. 


4. Interrupt Operation 
In this section various interrupts, generated by the CXD1185AQ, are discussed in greater detail. If the 
internal interrupt conditions of the CXD1185AQ are satisfied, ‘‘1’’s are written to the appropriate bits in 
interrupt request registers 1 and 2 and the MIRQ bit in the status register. IRQ pin becomes active only if 
the interrupt is authorised in the interrupt authorization registers. 


4-1. Arbitration interrupts | | 
When a selection command is executed, the CXD1185AQ waits for bus free. Once bus free is detected it 
outputs the BSY signal and the owner ID to the SCSI bus and enters arbitration. If, during arbitration, 
another device with higher priority enters arbitration or if the SEL signal is driven on the SCSI bus, 
arbitration fails and ARBF is set to ‘‘1’’. The FNC bit is also set a while tater. If arbitration is successful it 
enters selection phase. 


4-2. Interrupts when selected/reselected 
After “Enable Selection /Reselection’’ is executed, if the owner ID and the SEL signal appear on the SCSI bus, 
SWOA bit is set to ‘1’. If ATN signal also appear at the same time, SWA bit is set instead. If I/O signal 
appears instead of ATN signal, then, RSL is set. 


4-3. Interrupts when selection/reselection command is executing 
CXD1185AQ enters arbitration and after obtaining the right to use the SCS! bus it enters selection/ 
reselection phase by sending the target ID, the owner ID and SEL signal onto the bus. At this point, the value 
of the selection/reset timer register is loaded into the hardware timer (not user accessible) and decrementing 
begins. Note that TMSL bit in the mode register must be ‘‘1’’ for the loading to take place. If there is no 
response from the target device by the time the hardware timer reaches ‘‘0’’, selection time over occurs and 
the STO bit is set to “‘1’’ and, afterward, the FNC bit is set to ‘‘1’’ 
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4.4, Data transfer phase interrupts 

¢ The RMSG and PHC bits are valid interrupts paly when INIT bit (status register bit 4) i is set to ‘1’. Also, 
the DATN bit is valid only when the TARG bit (status register bit 3) is set to ‘1’. The SPE and DPE bits 
are valid both in initiator and target modes. - | | 

¢ The RMSG bit is set to “1”, if, in initiator mode, the target device activates REQ after changing the SCSI 
bus phase to either Message-In or Message-Out. If the message is of multiple byte, it is set each time REQ 
is activated. | 

¢ The PHC bit is set to ‘‘1"’, if, in initiator mode, the fareetc device activates REQ after changing the SCSI 
bus phase. If the new phase is either Message-In or Message-Out, RMSG bit is also set to ‘‘1’’.. 

¢ The DATN bit is set to ‘‘1”, if, in target mode, the initiator asserts ATN on the SCSI bus. Once the interrupt 
request register 2 is read by the CPU the bit is cleared even if ATN continues to be active. 

e The SPE bit is set when a parity error is detected on the SCSI bus during receive mode data transfer in 
both initiator and target mode. In initiator mode, it is set on receiving the REQ. In target mode it is set on 
receiving the ACK. The SPE bit is also set if parity error is detected during selection/reselection. 

e DPE bit is set when a parity error is detected on the data bus while writing data into FIFO. It is set at the 
rise of the FIFO write signal, WED. This bit is valid only if the DPEN bit in the environment setting register 
is set to “‘1’”. If the SDPM bit in the environment register is ‘‘1’’, even parity check is carried out. Otherwise 
odd parity check is carried out. 





4-5. Other interrupts 
e The SRST bit is set to ‘1’ when the SCSI bus RST signal becomes active. It is also set if the “Assert RST’’ 
command is executed and the CXD1185AQ drives the. RST pin. 
e The DCNT bit is set to “1” if the CXD1185AQ is operating in the initiator mode aha the target device 
makes the BSY signal on the SCSI bus inactive. Normally, in initiator mode, this bit is set at the end of 
a series of SCSI operation when the SCSI bus phase becomes bus free. 


5. Data Transfer 


In this section procedures for transferring data to and from the CXD1185AQ is described. Data can be 
transferred between the CPU and the CXD1185AQ in the following three ways: 


1. Program t/O transfer 
2. CPU I/O transfer 
3. DMA transfer 


5-1. Program 1/0 transfer 
This method is used to transfer data between the CPU Bag and the CXD1185AQ. The CPU manages SCSI 
handshaking entirely through software. By issuing the “Assert SCSI Control’ and “Assert SCSI Data’’ 
commands, all of the SCSI bus bits can be software controlled. After the above two commands are issued, 
values can be written to the SCS! bus control register and the SCSI data register to carry out the SCSI 
handshake. 
When the “Assert SCSI Data’’ command is issued, the CXD1185AQ internal FIFO counter is fixed at ‘0’. As 
a result, only ‘one byte of data can be received by the data register. Reading the SCSI data register results 
in reading the SCSI data bus directly. If the CXD1185AQ is in neither initiator nor target mode (status 
register bits 4 and 3 both set to ‘‘0’'), none of the bits in the SCSI bus control register can be output to the 
SCSI bus except ABSY and ASEL. If the CXD1185AQ is in initiator mode, the AACK and AATN bits are 
output to the SCSI bus. In the target mode, the AMSG, ACD, AlO and AREQ bits are output. 
When phase change (PHC) interrupt occur in initiator mode, output to the SCSI data bus is inhibited. In such 
case, read the SCSI control monitor register and watch the phase in the SCSI control register with that of 
the SCSI bus. When ‘Assert SCSI Control’ instruction is executed in target mode, pins on the SCSI bus, 
except BSY, are released. 
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The phase can be controlled by setting appropriate values to the SCSI bus control register. The contents 
of the SCSI control register and/or SCSI data register are output continually after “Assert SCSI Control’ 
and/or ‘‘Assert SCSI data’. Therefore, when program 1/0 transfer is completed the ‘“‘Deassert SCSI Control 
‘or’ Deassert SCS! Data’’ command must be written to the command register. 


5-2. CPU |/O transfer 
This method is used to transfer data between the CPU bus and the CXD1185AQ without using DMA. 
Transfer commands can be issued when the CPU is in either the initiator or the target mode. When issuing 
these commands, command register bit 5 (DMA) must be set to ‘‘0’”. 


e Outputting data to the SCSI bus 
During the transfer, the CPU must monitor the FIFO status and make sure that it does not attempt to write 
to the FIFO when it is full (FIFO is full when FIF bit in the FIFO status register is ‘‘1’’) (*). In target mode, 
after issuing the transfer command, the CPU must check that the SCSI bus. phase is changed to the 
appropriate phase, by software, before any transfer data is written. 


(*) Before writing a value to the data register a transfer command must be written to the command 
register. 


e Reading data from the SCSI bus 
After a transfer command is written to the command register, the CPU must monitor the FIE bit in the FIFO 
status register so as to make Sure that it does not attempt to read an empty FIFO. The CPU must monitor 
the FNC bit in the status register to detect the end of transfer. The CPU, at the end of the transfer, must 
continue to read any remaining data in the FIFO. 


5-3. DMA transfer 

This method is used to transfer data between the Data bus and the CXD1185AQ. Transfer commands can 
be issued when the CPU is in either the initiator or the target mode. When issuing commands command 
register bits 5 (DMA) and 4 (TRBE) must be set to “‘1’’. When a transfer is initiated the DRQ pin (Pin 43) 
becomes active. Then, when the DACK pin (Pin 44) becomes active, the DRQ pin becomes inactive (when 
mode register bit 0 (BDMA) is set to ‘‘0’’) and one byte of data is either written to or read from the FIFO. 
If the environment setting register bit 5 (DPEN) is set to “‘1’’, the data bus parity is calculated from the DP 
pin (Pin 55). During reads the parity bit is generated, and during writes parity bit check takes place. During 
DMA transfer, the CPU bus and data register are cut off. Hence, data register reads/writes from the CPU 
are ignored. 


6. Programming Overview 
The CXD1185AQ supports SCSI phase level commands. As a result, when it is operating it is possible to 
perform programming without imposing a burden on the software. In this section actual methods for 
programming CXD1185AQ are introduced along with an explanation of all SCSI phases, assuming that the 
CXD1185AQ is in the initiator mode. | 


< Initial settings > 
The CXD1185AQ is completely initialized when the power is turned on or after a hardware reset. Therefore, 


the following initial settings must be performed. 


@ Environment setting register initialization 
The enviroment setting register is set to an initial value and initial clock division ratio of “4”. Therefore, 
a new appropriate value must be written to match the external clock frequency as described in section 1-5. 
lf required, ‘‘l’’s must be written to the other bits at the same time. 
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@) ‘Reset Chip’? command execution 7 
The new clock division ratio becomes valid only after eeeuiing the “Reset Chip” command. (The other bits 
are valid as soon as they are written.) Therefore, if the clock division ratio is to be changed, the ‘‘Reset 
Chip’’ command must be executed after changing the FSI and FSO bits in the environment setting register. 


< pvcibyatlony Se leeran execution > 


3) SCSI ID setting 
The owner ID and target ID must be written to the SCSI ID register to prepare for selection. 


@ Arbitration/selection 
Write ‘‘1'’s to some of the bits of interrupt authorization registers 1 and 2 (ARBF, STO, FNC, etc.) as 
required. Write ‘‘Select with ATN’’ command into the command register. If message-out phase is not 
necessary after selection, instead, write ‘Select without ATN’’ command. In this example ‘Select with 
ATN" is assumed. Wait for the CIP bit in the status register to become ‘‘1’’ and read the interrupt request 
registers. 


If arbitration failed and ARBF bit is ‘‘1"’, repeat @. Normally, if selection time over occurs and STO bit set 
to ‘‘1’’, “Assert RST’’ command is executed. 


< Message-out phase execution > 


©) Switching to the message-out phase 
Wait until the target device switches the SCSI bus to the message-out phase (PHC bit set to ‘‘1’’). 


© Halting ATN signal drive — 
Execute ‘‘De-assert ATN’’ command to inactivate the ATN signal on the SCSI bus. 


@) Sending message byte ! 
Confirm that the CIP bit is ‘‘O’’ in the status register. Write ‘Transfer Information’ command to the 
command register (DMA bit and TRBE bit are set to ‘‘0’'s for a single byte message). Write the message 


byte into the SCSI data peers After confirming that the CIP bit is to ‘‘0’’, read interrupt ee registers 
1 and 2. 


< Command phase execution > 


Switching to the command phase 
Wait until the target device switches the SCS! bus to the command phase (PHC bit set to ‘'1’’). 


Q) Command send 
Set the number of command bytes in the transfer byte counter. Write “Transfer Information’? command 
into the command register. (this time set the TRBE bit to “1’’ and DMA bit to “O"). Write the command 
bytes into the SCSI data register. After confirming that the CIP bit is set to ‘‘O’’, read interapt request 
registers 1 and 2. 
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<« Data-in phase execution > 


Switching to the data-in phase 
Wait until the target device switches the SCSI bus to the data-in phase (PHC bit set to ‘‘1’’). 


@) Data receive 
Set the number of transfer data bytes in the transfer byte counter. Write ‘“‘Transfer Information’ command 
into the command register (with both DMA bit and TRBE bit set to “‘1’’). Note that programming of DMA 
controller is also required before starting DMA transfer. After confirming that the CIP bit is set to ‘‘O’’, read 
interrupt request registers 1 and 2. 


< Status phase execution > 


@2 Switching to the status phase 
Wait until the target device switches the SCSI bus to the status phase (PHC bit set to ‘‘1’’). 


G3) Status receive 
Write ‘Transfer Information’? command in the command register (both DMA bit and TRBE bit are ‘‘0’’). 
After confirming that the CIP bit is set to “‘O’’, read interrupt request registers 1 and 2. 
The status byte is read from the data register. 


< Message-in phase execution > 


Switching to the message-in phase 
Wait until the target device switches the SCSI bus to the message-in phase (PHC bit set to ‘‘1’’). 


G5) Message receive 
Write ‘‘Transfer Information’? command in the command register (both DMA bit and TRBE bit are ‘‘0’’). 


After confirming that the CIP bit is set to ‘‘0’’, read interrupt request registers 1 and 2. The message byte 
is read from the data register. 


@ Halting ACK signal drive 
Message-In is exceptional in that after the message byte is read, ACK is not inactivated automatically. 
“Deassert ACK’? command must be executed to inactivate ACK signal. 
Write ‘‘ Deassert ACK’? command in the command register. After confirming that the CIP bit is ‘‘0’’, read 
the interrupt request registers. 


<« Disconnect > 


Wait until the DCNT bit is set to “1”. 
All SCSI phases are covered in @ - @ above. If a disconnect message is sent from the target device when 
in the data phase, the status phase is skipped and processing continues with the message in phase. When 
reselection is performed from the target device (RSL bit set to ‘‘1’’), it is necessary to wait until the FNC 
bit is set to ‘1’. Then read the monitor SCSI control register and perform the processing appropriate for 
the current SCSI phase. | 
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Appendix A 
Register Summary 
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DAT RMSG| Interrupt authorization register 2 
SP | |BDMA Mode register | | —- 
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Interrupt authorization register 1 
| RB | FNC |DCNT|SRST| PHC |DATN| DPE | SPE Interrupt authorization register 2 
PRC |HOPE|HSPE|HATN|TMSL| SPHI| | _[BDMA| Mode register 

TOFS |[TOFI | TOFG 
AMSG] ACD | AIO [AREQ|AACK|AATN] SCSI bus control register 


L 
RF | PCN3|PCN2|PCN1 |PCNO| PRT3 | PRT2 | PRT1 | PRTO| 1/O port register 


« * > No register assigned to this address. 
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Appendix B 


Command Summary 


Category Command 


0 0 


TRBE [Command code 
0000 | No Operation 
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0001 
0010 


Reset Chip 
Assert RST 


0011 | Flush FIFO 





| Assert SCSI Control 
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| Deassert SCS! Contro! 





Assert SCSI Data 
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Deassert SCSI Data 
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Reselect 
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| Select without ATN 
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Select with ATN 





Enable Selection/Reselection 
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Disable Selection/Reselection 





| Send Message 





| Send Status 
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Send Data 





Disconnect 
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Receive Message Out 
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Receive Command 
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| Receive Data 





| Transfer Information 
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| Assert ATN 
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« * > Don't care. 
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Deassert ATN 
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set to ‘‘1’’, the TRBE bit is always also set to ‘‘1””. 
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Package Outline Unit: mm 


64pin QFP (Plastic) 1.5g 
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SONY. CXD11i86Q 


CD-ROM Decoder 


Description 
CXD1186Q is a CD-ROM decoder LSI. 


80pin QFP (Plastic) 


Features 

e Corresponds to CD-ROM, CD-!| and CD-ROM XA 
formats. 

e Real time error Correction. (Erasure Correction 
using C2 pointer from CD player.) 

e Double speed playback. 

e Connection to standard SRAM up to 64K bytes, as 
buffer memory, possible. 





Applications 
CD-ROM driver 


Structure 
Silicon gate CMOS IC 


Absolute Maximum Ratings (Ta=25°C) 


e Supply voltage Vop —0.5 to +7.0 V 
e Input voltage V; —0.5 to Vpp + 0.5 V 
e Output voltage Vo —0.5 to Vpp +0.5 V 
e Operating temperature Topr —20 to +75 °C 
e Storage temperature T stg —55 to +150 °C 
Recommended Operating Conditions 

e Supply voltage Vpp +4.5 to +5.5 (standard+5.0) V 
e Operating temperature T opr —20 to +75 °C 
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Block Diagram 
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HOST DMA 
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Pin Description 


[Pin No. [Symbol /O[ ——~—~S~S~S~S~S serpin SSCSC~“~*~S~S~S 
Fa) | INT | OF Interrupt request signal VS, CPU 
/ 2 | GND | — [6N0 pin 


CPU address signal 


CPU address signal 
le | CPU address signal 


Host address signal 


HA] Host address signal 

XHCS eS Chip select negative logic signal from host 
HINT | O | Interrupt request negative logic signal to host 
ND 
XHRD Data read strobe signal from host or to SCSI control IC 


XHWR | 1/O | Data write strobe signal from host or to SCSI control IC 
HDB /O | Host data bus 














> 
o) 


A 





] 
A2 
A3 
HMD 


N 


” 





10 
11 
12 
13 
14 
15 
16 









G) 


x< 2s Oa x 
xr | oO Salis, = 
> A Oo | a (o) 
(?) Oo NE} OD | OF] B | GW) ND | 

G) 

= 

Oo 

5S) 

=| 





ee) 


HDB /O | Host data bus 


17 HDB 1/O | Host data bus 
18 HDB 1/O | Host data bus 


HDB /O | Host data bus 
HDB 1/O | Host data bus 
HDB 1/O | Host data bus 


Host data bus 


19 
20 
21 
22 
















NO 
GO 


~ 
ls 





24 
25 


HDBP | I/O | Error flag, Host data bus 

XRST Reset negative logic signal 

Data request positive logic signal to host. Or DMA aknowledge negative logic 
signal to SCSI control IC 

DMA aknowledge negative logic signal from host. Or data request positive logic 
signal from SCSI control IC 





26 


27 





28 XTC Terminal count negative logic signal 
29 | ADRQ | | | DMA request positive logic signal from ADP 


30 XAAC 20 | DMA aknowledge negative logic signal 
31 BAO | Oo | Buffer memory address aa 
pai | 0 








32 Buffer memory address 


| 33 Vpn | — | Power (+5V) supply pin 
34 | BA2 | 0 | Buffer memory address 


35 BA3 zea Buffer memory addres 


36 | BA4 | O| Buffer memory address 


37 0 | Buffer memory address 
| O | Buffer memory address 


BA7 ew Buffer memory address ; 
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[Pin No. [ Symbo | 170 
rao | pas | 0 [Bullermemory address SSSSCSC~“~S~“~S*~*«* 
a1[ BA9 | 0 |Bulfermemory address ——=~*S*~“‘~*<“;*‘“‘*SCS*~* 
r=|enopin SSS 


43 
44 
45 
46 
47 
48 
49 
50 | XMWR 
51 | BDBO 


w 
>| 2 
o|9°” 


uffer memory address 
uffer memory address 
uffer memory address 
ffer memory address 
uffer memory address 


w 
> 
— 
= 


BAI 
BAI 
BA1 
BA1 


c 


uffer memory address - 


NO 
>< 
S 
rm | Ol; | Wh 


Buffer memory output enable negative logic signal 
Buffer memory write negative logic signal OF 
\/O | Buffer memory data bus 

GND pin | 

/O | Buffer memory data bus 

54 BDB /O | Buffer memory data bus 

55 BDB \/O | Buffer memory data bus 

56 BDB /O | Buffer memory data bus 7 

57 BDB 1/O | Buffer memory data bus 

1/O | Buffer memory data bus 

1/O | Buffer memory data bus 

1/O | Buffer memory pointer data bus 

Crystal oscillation circuit output pin 

Crystal oscillation circuit input pin 

GND pin . . 

1/2 frequency divided clock signal of XTL1 

LR clock from CD player 





oO} 


w 
o|2 
aipl@in|=|9° 


53 





59° BDB 


wo ow 
0 oO 
ee] ow 
VINID 


61 XTL2 
62 


rep) 
GW 
G) 
z 
Oo 


x< 
~ 
| = 
— 





64 HCLK 
65 LRCK 

DATA Serial data from CD player 
Bit clock from CD player — 


C2 pointer from CD player | | 


70 
pai | 0 
cru datas SSCSC“‘*‘“‘*S*SCSC‘“‘“‘SCSSSS 


67 


NO 





gee 
2) 
U|_ 
O1|A 


~ 
co) 
oO 0 
w ie) 
ne) io) 


“N 
— 
om 


72 DB3 1/0 
73 | Von | — [Power (+5¥) supp pin —~=~“‘S*S*~*“‘“‘“‘*SCS 


CPU data bus . 
O | CPU data bus . - 
\/O | CPU data bus | — 


Chip select negative logic signal from CPU 
CPU Strobe negative logic signal to read out this IC internal register 
CPU strobe negative logic signal to write in this IC. internal register 


~ 
Oo) 
a8 
oO 
ro) 
=| 
eo) 


~N 
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O 
w 
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NL SN 
ol 













| 


NIN 
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= 
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Electrical characteristics 


CXD1186Q 


DC characteristics Vopp =DV+10%, Vo5=OV, Top=—20 to 75°C 






Input current of pull up input te. 


tive | Vi | SS—~s 
Lie V 
Input current of pull down input V 





rn [Vin=Ves 0 Von 
oO 
O 





| 
| 
| 
Logic threshold value 
Feedback resistance Vin=Vss Or Vpp 
Output voltage 
cLlevel | Vou [lu=@mA 


e Input pin with pull up resistance : XHCS, HAO, HA1, XTC 
@ Input pin with pull down resistance : C2PO0, HMDS, ADRQ 

e TTL Schmitt input pin : XRST 

e Open drain output pin > HINT 

e Two-way data bus always pulled up. 

e Oscillation cell 


IL 
IH 
OH 
OL 
IN 
OH 
lot 





Input : XTLI1 
Output: XTL2 


|/O capacitance Vop =V,=OV, f=1MHz 


[ited Syrnbor [win [Typ Max Unit 
ra 


Pete pe Gout ee 
1/0 pin ce a ee 











ae 


eee oe Seana 2 ows a Ae 


FFILSCHMITT hystersis_[Va-v|——S=s=—=<“C~*~“~*~*dCSY 
pp —0.8 


v 
ouoetvotege ar vacant ae 


< 
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AC Characteristics (Ta=—20 to 75°C, Vpp=5V110%, Output Load=50pF, f < 24.576MHz) 
1. CPU Interface Hl 
(1) Read 


A0to3 
XCS 
XRD 


DBOto? 





Address setup time (vs. XCS & XRD |) 
Address: hold time (vs. XCS & XRD Tf ) 


Data float time (vs. XCS & XRD 1) 


Low level XRD pulse width 





(2) Write 


AOto3 







XCS 


XWR 


-DBOto? 






FAddress hold time (vs. XCS &XWR 1) | twa | 20] *(| 

Data setup time (vs. XCS &XWRT) | tow | 40 | | 

: — 
a 





Data hold time (vs. XCS & XWR 1) 
Low level XWR pulse width ite tO. 


Where & in the chart indicates logical multiplication. 
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2. Memory interface 
(1) Read 


XMOE 


BDBOto?7,P 











Address setup time (vs. XMOE | ) 
Address hold time (vs. XMOE Tf ) 


ST aie n 
Data setup time (vs. XMOE f ) tspo BL n 


Data hold time (vs. XMOE 1) n 
Low level XMOE pulse width 8 Le ‘Twt16) on 


(2) Write 
BAOto15 ) | 
tsaw tw twa 
































XMWR 










BDBOto?7,P 


Address setup time (vs. XMWR | ) 
Address hold time (vs. XMWR f ) 
Data delay time (vs. XMWR | ) 
Data float time (vs. XMWR 7 ) 
Low level XMWR pulse width 


2: on es 
Where Tw=1/f. 


Usually, when f=16.934MHz, use a RAM with access time within 120nsec. 







































10 
Tw 
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3. Host interface 









(1) Read 
HAOto1 
XHCS 
XHRD 
HDBOto7,P 
pte | Symbol | Min. | Typ. 





Address hold time (vs. XHCS & XHRD 1¢ ) 


PAdaress setup tine (vs. XHCS&XHAD 1) | tan [30 | 
ime (6 — 

Data delay time (vs. XHCS &XHRD 1) | tw || 
ae 


Data float time (vs. XHCS & XHRD Tf) 
Low level XHRD pulse width 100 


(2) Write 
HAOto 1 
XHCS 
XHWR 


HDBOto7,P 





Symbol 
Address setup time (vs. XHCS & XHWR |) 
Address hold time (vs. XHCS & XHWR 1) 


Data setup time (vs. XHCS & XHWR 1) 
Data hold time (vs. XHCS & XHWR 1) 


Low level XHWR pulse width = = st 
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4. HOST DMA cycle (80 type bus) 


(1) 


(2) 








Read 


temo [in [Typ [Max [Unit 
THORO fail time Ws XHACI) SSS Ctas | 
THORO rise time (vs. XHAC 1) Stam | ~SYSS*dYSCB 
PXHAC setup time (vs. XHRD 4)——=S~S~*~dCitsan | SSS 
XHAC hold time (vs XHRD 7) ——=Ssdt sta | 0S 
[Low level XHRD pulse with ———~+| tam | 400 | iP 
Data delay time (vs. XHRD 1) ~~~ Stow | ~SS|SSC*dYC 
[Data float time (vs HRD 1) ———~«dStens |) 


Write 





HDRQ fall time (vs. XHAC |) 


HDRQ 


t par2 
DAR} 


XHAC 


tsar tHRA 
XHRD 


toro Se trro 
HDBOto7,P ( 










HDRQ 
t par2 
DAR} 
XHAC 
tsaw tHwa 
XHWR 
tsow tHwo 
HOBOt07.P 7 





HDRQ rise time (vs. XHAC ?¢ ) 


Low level XHWR pulse width 


XHAC setup time (vs. XHWR | ) 
XHAC hold time (vs. XHWR 7 ) 


Data setup time (vs. XHWR T) 
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5. HOST DMA cycle (SCSI bus) 
Read 


(1) 


(2) 






SDRQ | \ fl 
topa 
XSAC 


toar tora 
tra 


XHRD 


toro . 
HDBOto7,P- Pe 


Si is 
XSAC toa tw. towa 


XHWR 





Write 





HDBOto7,P 


ee anes Te 
|XSAC fall time (vs. SDRQt) | topa | 
eae 
foe nee Ty ace C= OR Re 
Data float time (vs. XHWR |) : a 


Where T in the chart indicates: | 
Tw for 3 cycle mode 
2°Tw for 4 cycle mode 
3°Tw for 5 cycle mode 

Here TW=1/f 





ADD = 


SONY CXD1186Q 


6. ADPCM DMA cycle 


XAAC toa tw towa 


XHWR two 


HDBOto7,P 


XAAC fall time (vs. ADRQ 7) 
XHWR delay time (vs. XAAC |) 
XAAC delay time (vs. XHWR 7) 











Low level XHWR pulse width 
Data setup time (vs. XHWR |) 








where T in the chart indicates : 
Tw for 3 cycle mode 
2°Tw for 4 cycle mode 
3°Tw for 5 cycle mode 
Here Tw=1/f 


7. XTL1 and XTL2 pins 
(1) For Self oscillation (Topr=— 20 to 75°C, Vpp =5.0V410%) 


[Osciiation frequency Sfx 8998] 


(2) When a pulse is input to XTL1 (Topr=—20 to 75°C, Vpp=5.0V+10%) 
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Description of Function 
1. Pin description 
Below is a description of pins by function. 


1.1 CD player interface (4pins) 


(1) 
(2) 
(3) 
(4) 


DATA (input) 
Serial data from CIRC LSI (digital signal processing LSI for CD) 


-BCLK (input) 


Bit clock. Clock for DATA Strobe. 

LRCK (input) 

LR clock. Indicates L,, and Rc; of Data input. 

C2PO (positive logic input) 

C2 pointer signal from CIRC. Indicates an error is included in the Data input. 
Interface mode with the CD player is controlled at DRVIF register. 


1.2 Buffer memory interface (27 pins) 


(1) 
(2) 
(3) 
(4) 
(5) 


XMWR (memory write, negative logic output) 

Data write strobe signal of the buffer memory. 
XMOE (memory output enable, negative logic output) 
Data read strobe signal of the buffer memory. 

BAO to 15 (Buffer memory address, output) 

Address signal of the buffer memory. 

BDBO to 7 (Buffer data bus, |/0) 

Data bus signal of the buffer memory. 

BDBP (Buffer data bus, !/0) 

Buffer memory data bus signal for error pointer. 


1.3. CPU interface (16 pins) 


a) 
(2) 
(3) 
(4) 


(5): 


(6) 


.XWR (CPU write, negative logic input) 


Write strobe signal of the CPU register. 

XRD (CPU read, negative logic input) 

Read out strobe signal of the CPU register. 

XCS (CPU chip select, negative logic input) 

Chip select negative logic signal from the CPU. 

AO to 3 (CPU address, input) 

Address signal for the CPU selection of the IC internal register. 
DBO to 7 (CPU data bus, !/0) 

CPU data bus signal. 

INT (CPU interrupt, output) 

Interrupt request output to the CPU. This pin polarity is controlled at the CONFIG register. 


1.4 Host interface (19 pins) 


(1) 


(2) 


HMDS (Host mode select, input) | 
Signal for the host mode selection. This pin is pulled down inside the IC by means of a resistor at a 


standard 50k0. 


“L” or open: connected to Intel 80 type host Bus. 
“H": connected to SCSI controller IC. 
HDRQ/XSAC (Host data request/SCS!I aknowledge, output) 
When HMDS is at “‘L’’,) DMA data request positive logic signal to host. 
When HMDS is at ‘‘H’’, DMA aknowledge negative logic signal to SCSI control IC. 
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(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


XHAC/SDRQ (Host DMA aknowledge/SCS! data request, input) 

When HMDS is at “L’’, DMA aknowledge negative logic signal from host. 

When HMDS is at ‘‘H’, DMA data request positive logic signal from SCSI control IC. 
XHWR (Host write, negative logic I/O) 

When HMDS is at “‘L’’ and ADMAEN also at “‘L’’, data write strobe input from host. 
When HMDS is at ‘‘H’’ and ADPCMEN at “‘L’”’", data write strobe output to SCSI control IC. 
When ADMAEN is at ‘‘H’’, data write strobe output to audio processor (ADP). 
XHRD (Host read, negative logic I/O) 

When HMDS is at “‘L’’ and ADMAEN also at ‘‘L’, data read strobe input from host. 
When HMDS is at “‘H’’ and ADMAEN at “‘L’’”, data read strobe output to SCSI control IC. 
When ADMAEN is at “‘H’’, data read strobe output to ADP. 

XHCS (Host chip select, negative logic input) 

This pin is pulled up inside the IC by means of a resistor at a standard 50kQ. 

When HMDS is at “‘L’’, chip select input from host. 

When HMDS is at “‘H’’, this signal is not used. Either Fix to ‘‘H’’ or keep open. 

HAO and 1 (Host address, input) 

These pins are pulled up inside the IC by means of a resistor at a standard 50kQ. 
When HMDS is at “‘L’’, address input from the host. 

When HMDS is at “‘H’’, these signals are not used. Either fix to ‘‘H’’ or keep open. 
HDBO to 7 (Host data bus, I/O) 

Host data bus signal. 

HDBP (Host data bus, 1/0) 

Host data bus signal for error pointer. 

HINT (HOST interrupt, output) 

This pin is an open drain output. 

When HMDS is at “‘L’’, interrupt request negative logic output to host. 

When HMDS is at “‘H’’, this signal is not used. 

XTC (Terminal count, negative logic output) 

This is pulled up inside the IC by means of a resistor at a standard 50kQ. 

When HMDS is at “‘L’’, data transfer complete instruction negative logic input from the host. 
When HMDS is at ‘‘H’’, this signal is not used. Either fix to ‘“‘H’’ or keep open. 


1.5 Audio processor (ADP) interface (2 pins) 


(1) 


(2) 


ADRQ (audio processor DMA request, positive logic input) 
This pin is pulled down inside the IC by means of a resistor at a standard 50kQ. 
DMA data request signal to ADP. When not connected to ADP and CXD1186Q, either fix to ‘‘L’’ or 


keep open. 


XAAC (audio processor DMA aknowledge, negative logic output) 
DMA aknowledge signal from ADP. 


1.6 Others (4pins) 


(1) 
(2) 


(3) 
(4) 


XTL1 (Chrystall, input) 

XTL2 (Chrystal2, output) 

Crystal oscillator connecting pin for master clock oscillation. 
HCLK (halfclock, output) 

Half frequency divided clock of the master clock. 

XRST (Reset, negative logic input) 

Chip reset signal. 


Pins BDBO to 7, BDBP, DBO to 7, HDBO to 7 and HDBP are pulled up inside the IC by means of a 


resistor at a standard 25kQ. 
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2. Register function : ee 
This IC is controlled from the CPU by means of 19 registers for each of write and read, respectively. 


2.1 Write register 


2.1.1 Drive Interface (DRVIF) register 
bitO :  DIGIN (Digital IN) | 
“H’’ ~~: When Digital In (See fig. 2.1.1) is connected, this bit is set to H"”’. 
“L’’ - ; When connected to CIRC LSI, this bit.is set to “L’’. 
bits 2 to 5 are effective only when DIGIN is at ‘‘L”’. 
bit] ': LSB1ST (LSB First) 

“H'’ —; When data is connected to CIRC LSI output through LSB first, this bit is set tc HH". 
“L’’ + When data is connected to CIRC LS! output through MSB first, this bit is set to “L” 
bits 2 snd 3: BCKMDO, 1 (BCLK mode 0, 1) 

These bits are set according to the number of BCLK clocks output during one word by CIRC LSI. 
BCVKMD1 BCKMDO 
gs i 16BCLKs/Word 
me “H" 24BCLKs/Word 
“HH” “x” 32BCLKs/Word 
More over, when there are 24 or 32 clocks within 1 word, the 16 bits of data before LRCK edge, become 
effective. | 
bit4 : BCKRED (BCLK Rising Edge) 
“H” ; Data is strobed with BCLK rise. 
“L" 3 Data is strobed with BCLK fall. 
bit5 : LCHLOW (LCH LOW) 
“H" ; When LRCK is at “L’’, it is determined to be L,, data. 
“Ls When LRCK is at “H’’, it is determined to be L.y data. 
*1. When DIGIN=‘'H’’, We automatically have. 
LSBIST=BCKMD1 =“‘H", BCKRED=LCHLOW="L"”’. 


bit6 : DBLSPD (Double Speed) 
“H" —; at double speed PB, this bit is set to “H"’. 
“L" > at normal speed PB, this bit is set to “L’’. 
bit7 : C2PLIST (C2PO Lower-byte Ist) 


“H'’ | When 2 bytes of data are input to C2P0, the Lower-byte and the upper-byte are input in the order. 
“L’" —; When 2 bytes of data are input to C2PO, the Upper-byte and the Lower. byte are input in the order. 
Table 21.1 indicates the setting value of bits 0 to 7 when Sony made CIRC LSI is connected. Fig. 2.1.1 (1) 
to (4) indicates the input timing chart. 
Here, the upper byte means the upper 8 bits including MSB from CIRC LSI, Lower byte indicates the lower 
8 bits including LSB from CIRC LSI. 
Changes in value for the respective bits in this register have to be executed i in the decoder disable condition. 
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Rch LSB 


25 26 27 28 29 30 


Fig.2.1.1 (1) Digital In Timing Chart (C2PO don’t care, no need for connection) 


C2 Polnter 


Len :LSe8 


for Upper byte C2 Pointer 


Fig.2.1.1 (2) CDL30, 35 Series, Timing Chart 


Lch+MSB 


for Lower byte 


3} 


32 


Rch+MSB 


ANOS 
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Sty = 


LRCK 


BCLK 


DATA 


C2P0 


LRCK 


BCLK 


DATA 


C2PO0 





4 
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1 


Lch LSB 


Loch MSB Leh LSB 


C2 Pointer for Upper byte ) C2 Pointer for Lower byte 


Fig.2.1.1 (3) CXD2500Q, 48 bit slot mode, timing chart 
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Rech MSB Rch LSB 


C2 Pointer for Upper byte C2 Pointer for Lower byte 


Fig. 2.1.1 (4) CXD2500Q, 64 bit slot mode, timing chart 
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Table 2.1.1 DRVIF Register setting value 









DRV IF Register 


ten ntepaical te i nsaciin teat 
eee ef fee fele(e(e] we 
exeme fete fe pe fi fw fifi | wen 
eee, lelelelefe[efefe] wae 


(Note 1) * at normal speed PB set to ‘‘L’’, at double speed PB set to ‘‘H’’. 
CXD12410/QZ, CXD1245Q, CXD12460/QzZ, 


(Note 2) 
CDL30 series 
CXD1247Q/QZ/R and others. 


CDL35 series CXD1165Q, CXD1167Q/QZ/R and others. 
CDL40 series CXD2500Q/QZ and others. 


2.1.2 Decoder Control (DECCTL) register 
bit0 to 2: DECMDSL2, 1, 0 
(Decoder Mode Select 2, 1, 0) 


Timing chart 









CXD1125Q/QZ, CXD1130Q/QZ, CXD1135Q/Q2Z, 

























DECMDSL2 1 0 
Ba aul Sas “XxX” Decoder disable 
as “HH”? “x” Monitor only mode 
a ies eles a Write only mode 
“H” “Ee sal ba Real time correction mode 
“HH?” “H” ia Repeat correction mode 
“HY” “H” i CD-DA mode 
bit3 : AUTODIST (Auto Distinction) 
“H’’ —; Error Correction perfomed according to the Mode byte and FORM bit read from Drive. 
“Lt —; Error Correction is performed according to the following MODESEL and FORMSEL bits. 
bit4 : FORMSEL (Form Select) 
bit5 : MODESEL (Mode Select) 


When AUTODIST is at “‘L’’ the sector is corrected as the following MODE or FORM. 
MODESEL FORMSEL | 


“ee i MODE] 
“H” i MODE2, FORM1 
a a “H” MODE2, FORM2 
bit6 : ECCSTR (ECC Strategy) 
“HH” : Error correction is performed with consideration to ensctived data error flag. . 
“Ls Error correction is performed without consideration to respective data error flag. When an Sbit/ 
Word RAM is connected, turn this bit to “L’’. 
bit7 : ENDLADR (Enable DLADR) 


‘“‘H’’ =; When this bit is set to ‘‘H’’, DLADR is enabled. 
When, either write only mode, real time correction, or CD-DA mode is being executed, the decoder 


stops the buffer write as DADRC and DLADR turn equal. 
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“L’? ; When this bit is set to “‘L’, DLADR is disabled. 
During the execution of write only mode or real time coreection, even if DADRC and DLADR turn 
. equal, the decoder does not stop buffer write. 
(See paraetaph A for Getalls) 


2.1.3 DMA Control (DMACTL) register 


bitO : HSRC (Host Source) 
“H" ; Data is transferred from the host to the buffer memory. 
“L'’ + Data is transferred from the buffer memory to the host. 
biti : HDMAEN (HOST DMA Enable) 
“H'’ ;: DMA of the host port is enabled. 


sc DMA of the host port is prohibited. 
bit2 : ENXTC (Enable XTC) | 
“H" DMA completion of the host port through XTC pin input is enabled. 
os Fa DMA completion of the host port through XTC pin input is disabled. 
bit3 > ENHXFRC (Enable XHFRC) 
~ “H'. > DMA Completion of the host port through HXFRC is enabled. 
weg DMA completion of the host port through HXFRC is disabled. 
bit4 : ADMAEN (ADP DMA Enable) | 
san DMA of the audio processor port is enabled. 
‘L’' + DMA of the audio processor port is prohibited. 
Also, prohibits turning HODMAEN and ADMAEN Sa to “H"’. 


we 


we 


we 


bit5 : CSRC (CPU Source) 
“H" ; Data is transferred from the CPU to the buffer memory. 
“L’' > Data is transferred from the buffer memory to the CPU. 
bit6 : CDMAEN (CPU DMA Enable) 


“H"” ; DMA of the CPU port is enable. 
“tL > DMA of the CPU port is prohibited. 
bit7 : RESERVED 
Unused, Keep set to ‘‘L”’. 


2.1.4 Configuration (CONFIG) register 
bitO : RESERVED 
Unused, Keep set to ‘‘L”. 
bits 1 and 2: .SDMACYC1, 0 (SCSI DMA CYCLE) 
DMA transfer between this IC, SCSI control IC and ADPCM processor is executed in the following cycle. 
SDMACYC]1 0 


sa a Be 3 cycle. 

oy By i 4 cycle, 

“HY! she, id 5 cycle, 
bit3 : SBSCTL (SCSI Bus Control) 


Setting this bit to “‘H’’ forces XHWR, XHRD, HDBO to 7 and HDBP into high impedance condition. 
bit4 ; CINTPOSI! (CPU Interrupt Positive) 


“H’’ ~~; INT pin turns to High active. 
“L's INT pin turns to Low active. 
bit5 : 9 BITRAM 


“H'’ +: When a 9 bit/word RAM is connected, this bit is turned to ‘‘H’’. 
“L'" + When a 8 bit/word RAM is connected, this bit is turned to “L”. 
bits 6 and 7: RESERVED 
Unused, Keep set to ‘‘L”’. — 
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2.1.5 Interrupt Mask (INTMSK) register 
Turning the respective bits of the register to ‘‘H’’ enables interrupt request from this IC to the CPU by means 
of the corresponding interrupt status (That is, When interrupt status is turned on, INT pin is activated) The 
value of the respective bits in this register does not affect the corresponding interrupt status. 
bitO : DECINT (Decoder Interrupt) 
When the Decoder is executing one of the respective modes, write only, monitor, or real time 
correction, if Sync mark is detected or introduced, DECINT status is turned on. However, When 
Sync detection window is open, if sync interval is less than 2352 byts, Decint status is not turned 
on. 
Also, when Decoder repeat correction mode is being executed, everytime one correction is 
completed DECINT status is turned on. 


bitl :  HDMACMP (Host DMA Complete) 
When DMA of the host port is completed through HXFRC or XTC pins, HDMACMP status is 
turned on. 
bit2 : DRVOVRN (Drive Over Run) 


When ENDLADR bit (bit7) of DECCTL register is set to ‘‘H’’, and the DECODER has executed 
write only, real time correction mode or CD-DA mode, as DADRC and DLADR become equal, 
DRVOVRN status is turned on. 

However, in CD-DA mode, even when ENDLADR bit is turned to ‘‘L’’) DRVOVRN status is turned 


on. 
bit3 : HSTCMND (Host Command) 
As the host writes a command in the Command register, HSTCMND status is turned on. 
bit4 : HCRISD (Host Chip Reset Issued) 


By having the host write ‘‘H’’ in CHPRST bit (bit7) of the Control register, this IC is reset and 
HCRISD status is turned on. 


bit5 : RSLTEMPT (Result Empty) 
The host reads the Result register, As the Result register becomes empty RSLTEMTS status 
turns on. 
bit6 : DECTOUT (Decoder Timeout) 


After setting the Decoder to either, monitor only, write only or real time correction modes, if, 
even after sector 3 time (normal speed PB 40.6ms) passes, sync is not detected, DECTOUT 
status is turned on. 


2.1.6 Clear Interrupt Status (INTCLR) register 

When any of the respective bits of this register is set to ‘‘H’’, the corresponding interrupt status is cleared. 
After the interrupt status clearance, the bit automatically turns to ‘‘L’’. Accordingly there is no need for the CPU 
to set to “L’’ again. 


bitO : DECINT (Decoder Interrupt) 

bit1 : HDMACMP (Host DMA Complete) 
bit2 : DRVOVRN (Drive Over Run) 

bit3 : HSTCMND (Host Command) 

bit4. : HCRISD (Host Chip Reset Issued) 
bit5 : RSLTEMPT (Result Empty) 

bit6 : DECTOUT (Decoder Timeout) 


2.1.7. DrivesLast*Address register Low (DLADR-L) 


2.1.8 DrivesLastsAddress register High (DLADR-H) 

When the Decoder is executing either of write only, real time correction mode or CD-DA mode, CPU sets the 
last address that writes into the buffer, data from the drive. When ENDLADR bit of DECCTL register is set to 
“H’’ and the Decoder is executing the above modes, if data from the drive is written into the buffer at the 
address specified from DLADR, all writing into the buffer is prohibited after that. 
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2.1.9 pve nedhes: Counter Low (DADRC-L) 


2.1.10 DrivesAddres: 6untee High (DADRC-H) 

This counter keeps the address that writes data from the drive into the buffer. When drive data is written 
into the buffer, DADRC contents is output form BAO to 15. For every byte written in the buffer, DADRC is 
incremented. Before the Decoder executes either write only, real time correction mode or CD- DA mode, CPU 
sets the buffer write head address to DADRC. 

This counter can alse be used as the DMA address of the CPU port. puree DMA execution of the CPU port, 
DADRC contents is output from BAO to 15, DADRC is incremented at every byte of DMA execution. 

CPU can read or set DADRC contents at any time. Do not alter DADRC contents during either write only, 
real time correction or CD-DA mode and the DMA execution of CPU port. 


2.1.11 Host*Address*Counter Low (HADRC-L) 


2.1.12 Host»Address*Counter High (HADRC-H) 

This counter keeps the address that writes data from the host into the buffer or reads from the buffer. During 
execution of the host port DMA, HADRC contents are output from eal to 15. The counter is incremented at 
every DMA of the host port. 

Before execution of the host port DMA, CPU sets the DMA head address to HADRC. 

CPU can read or set HADRC contents at any time, Do no alter MHORG contents during host port DMA 
execution. 


2.1.13 Host*Transfer-Counter Low (HXFRC-1) 


2.1.14 HostsTransfereCounter High (HXFRC-H) 

This counter indicates the number of host port DMA transfers. It is decremented at every host port DMA. 

When ENHXFRC bit (bit3) of DMACTL register is set to “‘H’’ and HXFRC value turns to 0, the host port DMA 
is disabled. At that time it is possible to send an interrupt request from this IC to the CPU. 

CPU can read and set HXFRC contents at any time. ne not alter HXFRC contents during Host port DMA 
execution. 


2.1.15 Chip Control (CHPCTL) register 


bitO : CPUBWOP (CPUBWPO) 
| | Sets the pointer value for CPU port DMA (buffer write). 
bitl =:  CHPRST (Chip Reset) 


Setting this bit to ‘‘H’’ initializes the interior of this IC. After the initialization of the interior of 
this IC is completed, this bit automatically turns to “L”. Accordingly it is not necessary to set the 
CPU to “L”. 

bit2 © : SWOPN (Sync Window Open) 
“H" + Setting this bit to “'H’’ opens the window to allow for SYNC Mark detection. Sync protection circuit 
inside this IC is disabled. 
“L’’ —; Setting this bit to ‘‘L’’ controls the window through ne sync protection circuit inside the IC. 
bit3 : PRSTART (Repeat Correction Start) 

Setting the Decoder to repeat correction mode and this bit to “‘H’’ starts the sector error 
correction. As correction starts, this bit automatically turns to a Dea Accordingly it is not necessary 
to set the CPU to “'L”’. 

bit4 to 7: Do not fail to set to “L’’. If set to “‘H” IC operation is not guaranteed. 


2.1.16 CPU Buffer Write Data (CPUBWDT) register | : 

With the CPU port DMA (buffer and write), data is written into this register. When CDMAEN of DMACTL 
register=CSRC="H", write into this register is subject to the request of CPU port DMA (buffer write). See 
paragraph 6 for details. 
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2.1.17 Host Interface Control (HIFCTL) register 
When HMDS is at ‘‘L’’, this register controls the hard ware of the host interface. 
bitO : HINT #1 (Host Interrupt #1) 
This bit value becomes the value of HINTSTS #1 (bitO) from STATUS register on the host side. 
bitl : HINT #2 (Host Interrupt #2) 
This bit value becomes the value of HINTSTS #2 (bit1) from STATUS register on the host side. 
bit2 : HINT #3 (Host Interrupt #3) 
This bit value becomes the value of HINTSTS #3 (bit2) from STATUS register on the host side. 
(Note) Once ‘‘H”’ is written, until bits O to 2 are cleared from the host or the chip is reset, keep at ‘‘H’’. 
It is not possible to access the register from the CPU and turn bits O to 2 from ‘“‘H” to “L’’. 
Accordingly, to set any of these bits, it is not necessary to take into consideration the value of other 
bits. 
When HINTSTS bits #1 to 3 from HIFSTS register that corresponds to the above bits are at ‘‘H’’, 
it is prohibited to write ‘‘H’’ in the above bits. Therefore, before the CPU writes ‘‘H”’ in the above bits 
HIFSTS register should be read, and confirmation made that corresponding HINTSTS bits #1 to 3 
are at “L”’. 
bit3 to 5: RESERVED 
Unused. Keep set to “L’’. If set to ‘“‘H’’ the IC operation is not guaranteed. 
bit6 : CLRRSLT (Clear Result) 
When this bit is set to “‘H’’, the result register is cleared. When these registers clearance Is 
completed, this bit automatically turns to “L’’. Therefore, there is no need for the CPU to set back 
to “L”. 
bit7 : CLRBUSY (Clear, Busy) 
When this bit is set to “H’’, BUSYSTS bit of HINTSTS register is cleared. When these register’ 
s clearance is complete, this bit turns automatically turns to ‘‘L’’. Therefore, there is no need for 
the CPU to reset to L. 


2.1.18 Drive Result (DRVRSLT) register 
This register is utilized to transfer the command execution result to the host, when HMDS="“‘L’”. This register 
is composed of a 10 byte FIFO. For details see 4.2.1. 


2.1.19 Register Adress (REGADR) register 
bitO to 6: Do not fail to set to ‘‘L’’. If set to ‘‘H’’ the IC operation is not guaranteed. 
bit7 : REGADRO (Register AddressO) 
This bit is used for the register address expansion. 


2.2 Read out register 
2.2.1 Current Minute Address Low (CMADR-L) register 


2.2.2 Current Minute Address High (CMADR-H) register 
Indicates the buffer memory address where the current sector (after correction is completed) minute bytes 
are writen. 


2.2.3 Header (HDR) register 

A 4 byte register that indicates the current sector Header byte. 

By reading address OH successively 4 times the CPU can know the Header byte value of the current sector, 
Starting from the MINUTE byte. 


2.2.4 Sub Header (SHDR) register 

A 4 byte register that indicates the current sector Sub Header byte. 

By reading address 1H successively 4 times, the CPU can know the Sub Header byte value of the current 
sector, starting from the File byte. 
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2.2.5 Header Flag (HDRFLG) register 
Indicates the Header and Sub Header error pointer value. 


2.2.6 Interrupt Status (INTSTS) register | 
The value of the respective bits in this register indicates the condition of the eonesronding interrupt status. 
The bit value of INTMSK register does not affect the above mentioned bits. 


bitO >: DECINT (DECODER Interrupt) 
bit] : HDMACMP (Host DMA Complete) 
bit2 : DRVOVRN (Drive Over Run) 

bit3 : HSTCMND (Host Command) 

bit4 =: HCRISD (Host Chip Reset Issued) 
bitS . : RSLTEMPT (Result Empty) 

bit6 ': _DECTOUT (Decoder Timeout) 


2.2.7 DECODER Status (DECSTS) register 
bitO > NOSYNC 
Indicates that Sync Mark could not be detected and that SYNC was inserted. 
bit1 : SHRTSCT (Short Sector) 
Indicates the Sync Mark interval was within 2352 bytes. This sector does not execute ECC and 
EDC. | 
bit2 : ECCOK (ECC OK) 
Indicates there are no more errors from the header of the sector where error correction was 
completed up to P Perity byte. 
(In FORM2, this bit turns to don’t care.) _ 


bit3 =: EDCOK 

Indicates EDC check showed there were no errors. 
bit4 : CORDONE (Correction Done) 

Indicates that sector contains bytes that were error corrected. 
bit5 : CORINH (Correction Inhibit) 


Indicates there was an error flag at MODE (and FROM) bytes when AUTODIST bit of DECODER: 
register was turned to ‘‘H’’. This sector does not execute ECC and EDC. 
bit6 > ERINBLK (Erasure in Block) 
Turns to ‘‘H’’ when C2 pointer from CIRC LSI stood in 1 byte or more of all the bytes, with the 
exception of current sector sync byte. 
bit7 : EDCALLO (EDC ALL ZERO) 
This bit turns to ‘'H’’ when there are no error flags in any of EDC parity bytes of current sector, 
and the value is at OOH. 


2.2.8 MODEFORM (MDFM) register 


This register is effective only during the execution of Real time correction mode or Repeated correction mode. 
bitO : CFORM (Correction FORM) 


biti : CMODE (Correction MODE) © 
These bits indicate whether this IC identified MODE or FORM in that sector and executed error 
correction. 
CMODE CFORM 
i i a MODE1 
“HY! » ae MODE2, FORM1 
“HY! “HY MODE2, FORM2 


bit2 to 4: RMODEO, 1, 2 (Raw MODE) 
RMODE1, 0: _ Indicates the lower 2 bits value of raw MODE byte. | 
RMODE2  : _ Indicate the logical sum of the upper 6 bits and pointer in raw MODE byte. 
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2.2.9 DMA Status (DMASTS) register 


bitO 


bit] 


bit2 


bit7 


2.2.10 


2.2.11 


2.2.12 


2.2.13 


2.2.14 


2.2.15 


2.2.16 


CBFWRDY (CPU Buffer Write Ready) 

This bit turns to ‘‘H’’ when data written from CPU into CPUBWDT register is written in the 
buffer memory. As CPU writes the next data into CPUBWDT register, it turns to ‘‘L’’ until that 
data is written into the buffer memory. Also, when CSRS is set to ‘“‘H’’ and CDMAEN to ‘‘H” 
(DMACTL register), this bit turns to ‘‘H’’. 

CPU confirms this bit is at ‘“‘H’’ and writes in the data into CPUBWDT register. 

CBFRRDY (HPU Buffer Read Ready) 

When data read from buffer memory is kept ready in CPUBRDT register, this bit turns to ‘‘H’”. 
When CPU reads CPUBRDT register out it turns to ‘‘L’’. 

CPU confirms this bit is at ‘‘H’’ and reads out data from CPUBRDT register. 

CBFRDPO (CPU Buffer Read Pointer) 

Indicates the value of the pointer bit read from the buffer memory. 

REGADR (Register Address) 

This bit indicates the value of bit7 from Register Address register. 


DADRC-L 
DADRC-H 
HADRC-L 
HADRC-H 
HXFRC-L 

HXFRC-H 


CPU Buffer Read Data (CPUBRDT) register 


CPU port DMA (buffer read) data is read out from this register. 
When CDMAEN of DMACTL register is at ‘‘H’’ and CSRC at “‘L’’, the read out of this register is set for the 
DMA (buffer read) request of the next CPU port. 


2.2.17 


Host Parameter (HSTPRM) register 


When HMDS is at “‘L’’, this register is used to know the command parameter from the host. This register is 
composed of 10 byte FIFO. 


2.2.18 


Host Command (HSTCMD) register 


When HMDS is at “‘L’’, this register is used to know the command from the host. 


2.2.19 


Host Interface Status (HIFSFS) register 


When HMDS is at “L’’, this register is used to know the host interface condition. 


bitO 


bit1 


HINTSTS #1 (HOST Interrupt Status #1) 

This bit turns to ‘‘H’’ as CPU writes ‘‘H’’ into HINT #1 (HIFCTL register bitO). It turns to ‘‘L’”’ 
when the host writes ‘‘H’’ into CLRINT #1 (Control register bitO). This bit is used as interrupt 
status monitor to the host. 

HINTSTS #2 (Host Interrupt Status #2) 

This bit turns to ‘“‘H’’ as CPU writes “H’’ into HINT #2 (HIFCTL register bit1). it turns to ‘‘L”’ 
when the host writes ‘‘H’’ into CLRINT #2 (Control register bit1). This bit is used as interrupt 
status monitor to the host. 
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bit2 : HINTSTS #3 (Host Interrupt Status #3) | 
This bit turns to ‘‘H’’ as CPU writes ‘“‘H” into HINT #3 (HIFCTL register bit2). it turns to “L”’ | 
when the host writes “H’’ into CLRINT #3 (Control register bite). This bit is used as interrupt 
7 status monitor to the host. | 
bit3 : PRMRRDY (Parameter, Read Ready) 
This bit at “H” indicates that HSTPRM register is not empty, so that Parameter data can be 
read out from the CPU. When this bit is at “L’, HSTPRM register is empty and Parameter data 
cannot be read out from the CPU. 


bit4 > .PRMFULL (Parameter Full) 
This bit at ‘“‘H”’ indicates HSTPRAM register is full. 
bit5 : RSLWRDY (Result Write Ready) 


This bit at ‘‘H’’ indicates that HSTPRM register is not full, so that the CPU can write Result 
data. When this bit is at “L’’ DRVRSLT register is full and the CPU can not write Result data. 


bit6 : RSLEMPT (Result Empty) 
This bit at ‘'H’’ indicates DRVRSLT register is empty. 
bit7 : BUSYSTS (Busy Status) 


This bit has the same value as that of BUSYSTS (bit7) of the status register on the host side. 
This bit turns to ‘‘H’’ as the host writes a command in the Command register. It turns to “L”’, 
as the CPU sets CLRBUSY bit of HIFCTL register. 
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Interrupt Mask (INTMSK) 
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DECODER Control (DECCTL) 
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Clear Interrupt Status (INTCLR) 
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DrivesLast»Address*Low 
DrivesLast*Address*High 


Drives Address*Counter*Low 
DrivesAddress*Counter* High 


Host*TransfersCounter* Low 
Host+TransfersCounter* High 


Host*Address*Counter*Low 
Host*Address*Counter*High 


CPU Buffer Write register 
Drive Status register 


Register Address register 


Interrupt Status 
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DMA Status Host Interface Status 
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Header register 
Sub Header register 


Current» Minute*Address* Low 
Currents Minute*Address*High 


DrivesLast»Address*Low 
DrivesLast*Address*High 


Drives Address*Counter* Low 
DrivesAddress*CountersHigh 


Host» TransfersCounter*Low 
Hoste Transfer*Counter* High 


Host*Address*Counter* Low 
Host*Address*Counter: High 


CPU-Address*Couter* Low 
CPU-Address*Couter* High 


CPU Buffer Read register 


Host Command register 
Host Parameter register 
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CXD1186Q register 
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3. DECODER Operation 
Here after, the block containing functions @ and @ is called DECODER. 
@ Interface with CIRC LSI 
The data stream from CIRC LSI is taken in, while sync detection, descramble and data write to the 
buffer are executed. 
@) Error correction 
Executes error correction of the sector written in the buffer. 


3.1 DECODER operation mode 
The Decoder features 4 operation modes set by means of DECMDSELO to 2 bits of DECCTL register. 


DECMDSL2 1 0 : 
ul Sige “ “x” Decoder disable 
sa big “H" “x” Monitor only mode 
“H" Bl a Write only mode 
“H" os “H’’ Real time correction mode 
“tH” “H" ee Repeat correction mode 
“H" “H" “H” CD-DA mode 


(1) Decoder disable 
DECODER operation is disabled. 
(2) Monitor only mode 
Data from the drive is not written in the buffer. Raw data from the drive is written in the Header, Sub 
Header and HDRELG registers. 
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(3) Write only mode 

Set to this mode, first Sync pattern detection is performed. As sync pattern is detected, write from that 
sector into the buffer starts from minute byte. The buffer memory address of this minuute byte, is the 
value set to DADRC though the CPU before setting the DECODER mode. Sectors after that, and the 
sync pattern too, are written into the buffer. 

This buffer write continues until either @ Decoder is disabled or @ when ENDLADR is at ‘‘H’’, DLADR 
value becomes equal to that of DADRC. 

(4) Real time correction mode 

Buffer write works the same as write only mode. 

At the same time, error correction of the sectors already written in the buffer is executed in real time. 
(When this mode is set and while the first sector is being written in the buffer, as long as a whole sector 
is not yet stored in the buffer, correction is not executed.) 

(5) Repeat correction mode 

Data from the drive is not written in the buffer. Error Correction of sectors already written in the buffer 
can be executed repeatedly. This way, errors that could not be corrected during real time correction 
mode, can now be corrected. 

(6) CD-DA mode 

To write CD-DA (Digital audio) Disc data into the buffer, this mode is set. As this mode is set, write 
into the buffer is executed from the lower byte of LCH. 

This buffer write continues until either @ Decoder is disabled, or @ When ENDLADR is at ‘‘H’’, DLADR 
value becomes equal to that of DADRC. 


3.2 DADRC (Drive Address Counter) 

DADRC is the counter that holds the address when data from the drive is written into the buffer. When data 
from the drive is written into the buffer, the contents are output from BAO to 15 as buffer memory address. 
CPU can set or read DADRC contents. CPU sets the buffer write head address in DADRC before the setting 
of Decoder write only mode, real time correction mode and CD-DA mode. 


3.3. DLADR (Drive Last Address) 

DLADR is the register that indicates in bytes the value of DADRC that stops the drive data buffer write 
during the execution of write only mode, real time correction mode and CD-DA mode. When ENDLADR bit of 
DECCTL register is at ‘‘H’’ and the above modes are being executed, if DADRC value becomes equal to DLADR, 
it stops the buffer write data from the drive. Then, DRVOVRN status is on. When sync interrupt applies and 
DRVOVRN bit is at ‘‘H’’, have CPU disable the DECODER. When ENDLADR bit is at ‘‘L’’, even if DADRC value 
becomes equal to DLADR, buffer write of the data from the drive is not stopped and DRVOVRN status does 
not turn on. 

Through the usage of DLADR, buffer overran of the drive can be prevented. 

When a value is set to DLADR, make sure to set the upper byte first and the lower byte next in the order. 
(Even in case only the value of one of the bytes is to be changed, set both bytes in the mentioned order. If this 
is not performed, IC operation can not be guaranteed.) The DLADR upper byte is first set then the lower byte 
is set and until data from the drive is written in the buffer, the above function is disabled. DLADR setting 
should be made carefully. 


3.4 Error correction 
(1) MODE FORM discrimination 
Mode and Form discrimination in the sector that performs error correction is executed in bits 
AUTODIST, FORMSEL and MODESEL of DECCTL register, as indicated in Fig. 3.5. 
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(2) ECC strategy can be chosen through ECCSTR bit of DECCTL register. 
At “H"’, error correction is performed taking into consideration error flags from respective data. 
At “L’’, error correction is performed without taking into consideration error flags from respective 
data. | 
For systems using 8 bit word RAM, turn ECCSTR to “L’’. 
When double speed PB is executed (DBLSPD of DRVIF register is at ‘‘H’’), transfer speed to the host 
Slows down. Data transfer speed to the host when XTL1 frequency is set to 16.9344MHz is shown 
below, Moreover, this data transfer speed is the value obtained when data buffer write from the drive, 
error correction and data transfer to the host are executed at the same time. 


| |__| ECCSTR | Data Transfer Speed 










N | PB d 
orma spee 2.1MB/S 


Double PB speed 
0.7MB/S 


From the above table, it appears that during double speed PB, data transfer speed to the host 
decreases. During double speed PB, Read data speed from the Drive is at 176.4KB/S. Data transfer 
speed to the host at 0.7MB/S is quite faster than this Read speed. Actually, transfer speed to the host 
does not decrease and as Read data speed from the drive doubles, transfer speed to the host also 
approximately doubles. | 


wes 


3.5 CPU control of the IC during Real time correction | 
CPU control of the IC during the IC execution of Real time correction mode is shown in Fig. 3.6. 


3.6 CPU control of the IC during Repeat correction 
CPU control of the IC during the IC execution of Repeat correction mode is shown in Fig. 3.7. 


4. Host interface 


4.1 Host I/F mode 
This IC can be connected to the following, as the host interface. 
@ SCSI controller IC (CXD1180AQ, CXD1185DQ and others) 
@ Intel 80 type host bus 
This mode is set by means of HMDS pin, as shown below. 


When Type 80 is connected, HMDS input is at “‘L’.. Otherwise, HMDS pin is set to open. 
When SCSI control IC is connected, HMDS input is at ‘‘H’’. | 


4.2 Connected to Intel 80 type host bus _ . 
When this IC is connected to Intel 80 type host bus either “L”’ is input to pin HMDS or it is left open. This 
connection is shown an Fig. 4.2. 


4.2.1 Command/Status transfer between the Host and the CPU. 
(1) Register | . 
The host can access each of the 4 write and read registers. Using pins XHCS, HAO, HA1, XHRD and 
XHWR, it reads and writes their registers. DMA transfer is also possible with RDDATA and WRDATA 
registers despite XHCS, HAO and HA1 values. Their registers are selected by means of XHAC, XHRD, 
XHWR and DMA transfers perfomed with the host. Parameter register and Result register are 10 bytes 
FIFO registers. “L’’ input to XHAC and XHCS is prohibited at the same time. 
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* Write register 
* Command register (address 0) 

The host writes commands in this register. As the host writes in this register, interrupt request is applied 
from this IC to the CPU. Bit assignment and function attribution is performed by means of a control 
program. 

¢ Parameter register (address 1) 

To execute commands, the host writes into this register command parameters. This is a 10 bytes FIFO 

register. 
¢ Write Data (WRDATA) register (address 2) 

This register serves to write data from the host into the buffer memory. Data can be written into either 

|/O mode or DMA mode. This register is composed of a 2X9 bits FIFO. 
* Control register (address 3) 

This register is for the direct control of the hard ware in this IC by the host. 

bitO to 2: INTCLR #1 to 3 (Clear Interrupt #1 to 3) 

Setting these bits to ‘‘H”’ will clear the corresponding interrupt status, After the clearance 
of interrupt status in these bits, they automatically go back to “‘L’’. 

bit3 to 5: ENINT #1 to 3 (Enable Interrupt #1 to 3) 

Setting these bits to ‘‘H’’ will enable the corresponding interrupt status. 

The host can read the respective bits value from the status register. 

When the corresponding interrupt status is at ‘“‘H’’, it is prohibited to write ‘‘H’’ to these bits, 
accordingly, before the host sets these bits to ‘‘H’’, the status register should be read out and 
interrupt status confirmed. 

bit6 : CLRPRM (Clear FIFO) 

Setting this bit to ‘‘H’’ clears the Parameter register, After these registers are cleared, this 
bit automatically goes back to “L’’. 

bit7 : CHPRST (Chip Reset) 

Setting this bit to ‘‘H’’ initializes the inside of this IC. As the inside of this IC initialization 
is completed, this bit automatically return to ‘‘L’’. Setting this bit to ‘'H’’ enables interrupt 
request to the CPU. 


* Read out register 
¢ Status register (Address 0) 
The host uses this register to read this IC status. 
bitO to 2: INTSTS #1 to 3 (Interrupt Status #1 to 3) 

The value of the respective bits is the same as that of the bits corresponding to HIFCTL 
register of the sub CPU. When interrupt corresponding to the respective bits is enabled, they 
turn to “‘H’’ and interrupt request to the host is output. 

bit3 to 5: ENINTST #1 to 3 

(Enable Interrupt Status #1 to 3) 

The value of the respective bits is the same as that of the bits corresponding to Control 
register. 

bit6 : DREQSTS (Data Request Status) 

Indicates this IC is in buffer memory data transfer request condition versus the host. This 
bit has the same value as that of pin HDRQ. In |/O mode, when buffer memory data tranfer 
is executed, access WRDATA register or RDDATA register after the host confirms this bit is 
at ‘‘H’’. 

bit7 : BUSYSTS (Busy Status) 
This bit turns to “‘H’’ as the Host writes a command into the command register. It turns to 
“L” as the CPU sets CLRBUSY bit of HIFCTL register. 
¢ Result register (address 1) 
The Host reads the results after the command execution from this register. 
This is a 10 bytes FIFO. 
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*Read Data (RDDATA) register (addres 2) 


This register is for the Host to read data from the buffer memory. Data can be read in 1/0 mode or DMA 
mode. It is composed of a 2X9 bits FIFO. 
¢ FIFO Status register (address 3) 


This register is for the HOST to read the status of Paranneter or Result eee 
-bitO : PRMWRDY (Parameter Write Ready) 


When this bit is at ‘'H”’ it indicates that parameter register is not full, and that the Host can 
write parameter data. 


bitl : PRMEEMPT (Parameter Empty) 


This bit at ‘‘H’’ indicates Parameter register is empty: 
bit2 : RSLRRDY (Result Read Ready) 


This bit at “H’’ indicates that Result register is not empty, and that the Host can read 
Result data. | 


bit3 : RSLFULL (Result Full) 


This bit at “‘H’’ indicates Result register is ‘full 
bit4 to 7: RESERVED 


Unused. 


| 
FIFO Status 
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(2) Host and sub CPU controlling order 
An example of the Host and CPU controlling order is shown in Fig. 4.2.1. 
In this case the host gets to know interrupt status by polling Status register, Interrupt request can 
also be enabled. 


4.2.2 Data transfer between the Host and the buffer memory. 

Data transfer between the Host and the buffer memory is executed through this IC. This IC incorporates a 
2x9 bits FIFO (WRDATA, RDDATA register) to speed up data transfer. 

(1) Data transfer in DMA mode 

Data transfer between the Host and FIFO inside this IC, is performed through handshake utilizing 
HDRQ/XSAC and XHAC/SDRQ, 

HDRQ/XSAC becomes the HDRQ data transfer request signal from this IC to the host while XHAC/ 
SDRQ becomes the corresponding aknowledge signal XHAC. 

@) Data transfer from the Host to the buffer memory (HSRC at ‘‘H’’) 

When HDMAEN is at ‘“‘H” while FIFO in not FULL and XHAC is at “‘H’’, this IC activates HDRQ. As 
aknowledge signal XHAC comes back from the host, HDRQ is inactivated. With the rising edge of XHAC, 
data is written into FIFO. Data written into FIFO is written in the buffer memory address in the order 
prescribed by HADRC. 

@ Data traunfer from the buffer memory to the host (HSRC at “L’’) 
When HDMAEN is at ‘‘H’’, buffer read data from the address prescribed by HADRC is written into the 
_ FIFO. As data is written into FIFO, if XHAC is at ‘‘H’’, this IC activates HDRQ. As the aknowledge XHAC 
comes back from the bost, HDRQ is inactivated. During the period when XHAC is at ‘‘L’’, This IC outputs 
the FIFO data to HDBO to 7. 
(2) Data transfer in |/O mode 

The host can transfer data to and from the buffer memory, by writing or reading registers WRDATA 
and RDDATA. In this case the control of CXD1186Q by the CPU is the same as during DMA transfer 
mode. 

Fig. 4.2.2 indicates the Host control flow when data transfer is performed in I/O mode between the 
Host and the buffer memory. 

(3) Data transfer completion 

The 3 following methods are for data transfer completion. 

* HXFRC is used. 

* XTC pin is used. 

* HDMAEN bit is set to “L’”. 

@ When HXFRC is used 

When HXFRC is used for data transfer completion, perform the following before the CPU starts data 

transfer. 
¢ Set the number of data transfer bytes at HXFRC. 
* Set ENHXFRC=HDMAEN=“‘H” and the data transfer direction (HSRC lt This starts data 
transfer. 

HXFRC is decremented everytime data is written into FIFO. | 

When HXFRC turns to 0, writing of data into FIFO after that is not performed. Then, when all the FIFO 
data is transferred to the buffer memory or the Host, HDMACMP status (DMASTS register) sets on. 
When HDMACMP bit of INTMSK register is set to ‘‘H’’, this IC outputs interrupt request (INT euten 
to the CPU. 
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@ When XTC pin is used 

When XTC pin is used for data transfer completion, perform the following before the CPU starts data 
transfer. 

« Set ENXTC=HDMAEN="“H” and the data transfer direction (HSRC bit). This status data trans- 
fer. 

During the Host final DMA byte transfer, turn XTC pin and XHAC, XHAC, XHWR, XHRD to “L’””. This 
way, data transfer to the host is no more perfomed. (HDRQ is not output to the host.) When HSRC is 
at ‘‘L’’ and XTC turns to ‘“‘L’’, after XHAC becomes inactive, this IC turns to HDMACMP status. In this 
case, 1 byte of unnecessary data from the buffer memory may already be written in the FIFO. 

There, care should be exercised as the last address of HADRC transfer +2 is indicated. When HSRC 
is at ““H’’, the IC turns to HDMACMP status, when the writing inte the buffer memory of data written 
into the FIFO as XTC at “‘L”’, is completed. 

In either case, as HDMACMP status sets on, and HDMACMP bit of INTMSK register is set to ‘‘H’’, this 
IC outputs interrupt request (INT output) to the CPU. 

Both ENXTC and ENHXFRC bits of DMACTL register, can simultaneously be set to ‘‘H’’. 

(Note) In either @ or @ case, after HOMACMP sets on, before starting up data transfer again, turn 
bit 1 of INTCLR register to ‘‘H’’ and clear HOMACMP register. 
@) When HDMAEN bit is set to “L”’ 

When HDMAEN bit is set to “L’’ during data transfer with the Host, data transfer is stopped. There 
data transfer between this IC and the Host or the buffer memory may be stopped half-way. The value 
of HADRC and HXFRC after that is not guarauteed. Also, in this case, HDMACMP status does not set 

on. | ; | 
(4) CPU control of the IC 
CPU control of the IC when data transfer is perfomed between the Host and the buffer memory is 
illustrated as follows. (In this exanple execute data transfer eee! using HXFRC) 
@ _ The number of transfer bytes is set to HXFRC. . 
@ HADRC is set at the DMA head address. 
3) HDMEAN and ENHXFRG bits of DMACTL register are set to ‘‘H’’. 
@ As the transfer of the specified number of bytes is completed, HDMACMP bit of DMASTS register 
turns to “H"’. (There, this IC can output an interrupt request to the CPU) 
©) Also, HXFRC is at OOOOH, while HADRC value stands as the value next to that of the buffer memory 
address transferred last. 


4.3. When connected to SCSI control IC 
When this IC is connected to SCSI control IC, HMDS pin is set to “H”’. 


4.3.1 Connection method to SCSI control IC 
¢ An example for the connection of this IC to an SCSI control IC where CPU bus and DMA bus are not 
— separated (IE CXD1180AQ) is shown in Fig. 4.3.1. 
To switch CPU and DMA buses, an external circuit is required. 
- An example for the connection of this IC to an SCSI contro! IC where CPU and DMA buses are 
separated (IE CXD1185AQ) is shown in Fig. 4.3.1-2. | 


4.3.2 Data transfer between SCSI control IC and the buffer memory — 
Data transfer between SCSI control IC and buffer memory is performed through this IC. 
(1) Data transfer handshake 
XHAC/SDRQ become the data transfer request signal SDRQ from SCSI control IC to this IC. HDRQ/ 
XSAC become the corresponding aknowledge signal XSAC. | 
@ Data transfer from SCSI control IC to this IC (HSRC at “‘H’’) 
When HDMAEN is at ‘“H”’, SDRQ input while FIFO is not Full will make this IC activate XSAC. Data 
is written into FIFO with the rising edge of XHWR. 
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@ Data transfer from this IC to SCSI control IC (HSRC at “‘L’’) 
When HDMAEN is at “H’’, SDRQ input while FIFO is not EMPTY will make this IC activate XSAC. It 
also outputs data from FIFO to HDBO to 7 during the period XHAC is at “‘L’’. 
(2) Completion of data transfer 
The 2 following methods are for the completion of data transfer. 
* HXFRC is used. 
* HDMAEN is set to ‘‘L”’ 
For either method refer to paragraph 4.2.2. 
(3) Data transfer cycle 
The data transfer cycle between, this IC and SCSI control IC can be controlled through SDMACYC O 
and 1 bits from CONFIG register. CPU sets these bits in coordination with the speed of SCSI control IC 
(See A. C characteristics) 
SDMACYC1 0 


as Oise a Es 3 cycles. 
ca as 4 cycles. 
i ae Se 5 cycles. 


(4) CPU control of the IC 
For CPU control of the IC when data transfer is executed between SCSI control IC and the buffer 
memory, see paragraph 4.2.2. 


5. Data transfer between audio processor and buffer memory 
Data transfer between ADP and the buffer memory is performed through this IC. 
(1) Data transfer handshake 
ADRQ pin is the data transfer request signal from ADP to this IC. XAAC pin becomes the correspond- 
ing aknowledge signal. When ADMAEN is at ‘‘H’’ and ADRQ is input while FIFO is not Empty, this IC 
activates XAAC and outputs FIFO data to HDBO to 7 during the period where XAAC is at ‘‘L’’. 

(Note 1) HADRC and HXFRC are used for the transfer of data between both this IC and the host and 
this IC and ADP. Accordingly, HDMAEN and ADDMAEN cannot be set to ‘‘H’’ simultaneously. In case 
both are set to ‘‘H’’ simultaneously, HDMAEN will turn to ‘‘H’’ and admaen to “‘L”, inside the IC. 

(Note 2) Even When HMDS is at ‘‘L’’ (connected to Intel 80 type host bus), turning ADMAEN to ‘‘H”’ 
will make XHWR and XHRD pins change from input to output. Therefore access from the host to this 
IC register is not possible. Watch out for signals collision. 

(2) Completion of data transfer 
There are 2 ways to complete data transfer. 
¢ Using HXFRC. 
¢ Turning ADMAEN bit to “L’’. 
For details on the 2 methods refer to Paragraph 4.2.2. 
(3) Data transfer cycle 
The data transfer cycle between this IC and ADP can be controlled using bits SDMACYC 0 and 1 from 
CONFIG register. CPU sets these bits to match ADP transfer speed. 
(See figure) 
SDMACYC1 0 


un “Ll 3 cycles. 
ao Ri “H" 4 cycles. 
“pp “Xx 5B cycles. 


(4) CPU control of the IC 
For CPU control of the IC when data is transferred between ADP and the buffer memory, refer to 
Paragraph 4.2.2. 
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6. CPU port DMA 
*CPU control of the IC | | 


An example on CPU control of the IC when CPU port performs DMA is indicated in Fig. 5.1.2. When CPU 
port performs DMA, the address uses DADRC Accordingly, when the Decoder is performing any of the 
following modes write only, real time correction, CD-DA, CPU cannot access the buffer memory. 

When CSRC is at “L’*, turning CDMAEN to ‘‘H’” (DMACTL register) will cause data from the buffer 
memory to be read and written into CPUBRDT register. | 


When CDMAEN is turned to ‘‘H”, it is prohibited to change CSRC value. To change CSRC value turn 
CDMAEN to “L’’. 
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Fig.3.5 MODE FORM Discrimination method 
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Fig. 3.6 CPU control of the IC during real time correction 
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Fig.4.2 CXD1186Q connection (Type80 CPU bus) 
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Package Outline unit 


80pin QFP (Plastic) 1.6g 
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CD-ROM Decoder 


Description 


The CXD1196R is a CD-ROM decoder LSI with a 
built-in ADPCM decoder. 





Features 
e CD-ROM, CD-I, CD-ROM XA format 

compatible 
e Real time error correction SOP OER AmIeaNC) 
e Double speed reproduction compatible (when 

Vpp=5.0+10%) : 
e Can be connected to a standard SRAM up to 

32Kbytes (256 Kbits) 
e All audio output sampling frequency of 132.3kHz 

(Bulit-in oversampling filter) 
e Built-in de-emphasis digital filter 
e Capable of Vpp 3.5V operation 
Application 
CD-ROM drive 
Structure 
Silicon gate CMOS IC 
Absolute Maximum Ratings (Ta=25 °C) 
e Supply voltage VobD Vss -0.5 to +7.0 V 
e Input voltage Vi Vss -0.5 to Vpp +0.5 V 
e Output voltage Vi Vss -0.5 to Vop +0.5 V 
e Operating temperature Topr -20 to +75 °C 
e Storage temperature Tstg -55 to +150 °C 
Recommended Operating Conditions 
e Supply voltage Vop +3.5 to +5.5 (+5.0 Typ.) V 
e Operating temperature Topr -20 to +75 °C 
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Block Diagram 
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Pin Description 
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CXD2500AQ/AQZ 


CD Digital Signal Processor 


Description 


The CXD2500AQ/AQZ is a digital signal process- 
ing LSI designed for use in compact disc players. It 
has the following functions: 
© A wide frame jitter margin (+28 frames) realized 

by a built-in 32K RAM. 

e Generation by the use of a digital PLL of bit clock 
pulses for strobing the EFM signal with a capture 
range of £150kHz or more. 

e EFM data demodulation 

e Enhanced protection of EFM Frame Sync signals 

e Powerful error correction based on a refined super 
strategy 
Error correction C1: Double correction C2: 
Quadruple correction 

e Double-speed play back and vari-pitch play back 

® Reduced noise generation at track jumping 

e Auto zero-cross muting 

e Subcode demodulation and subcode Q data error 
detection 

e Digital spindle servo system (incorporating an 
oversampling filter) 

e 16-bit traverse counter 

e Built-in asymmetry correction circuit 

e CPU interface using a serial bus 
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e Servo auto sequencer 

e Output for digital audio interface 
e Digital level meter and peak meter 
e Bilinguality 


Features 


e All digital signals for regeneration are proces- 
sed using one chip. 

e The built-in RAM enables high-integration 
mounting. 


Structure 
Silicon-gate CMOS IC 
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Pin Configuration 
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a oa Gs Set 1a ae ee 
| a ere OB Bes 1S. oe se oe 
Absolute Maximum Ratings 
e Supply voltage V pp —0.3 to +7.0 V 
e|nput voltage Vy — —-0.3 to +7.0 V 
e Output voltage Vo —0.3 to +7.0 V 
e Operating temperature Tepe —20 to +75 °C 
e Storage temperature late —40 to +125 °C 
Recommended Operating Conditions | | 
¢ Supply voltage V pp 4.75*' to 5.25* (5.0V typ.) V 
e Operating temperature TL Sax —20 to +75 — °C 
¢ Input voltage Vin V ss —0.3V to V pp + 0.3 V 
e Supply voltage differences Vsg—AV ss —0.1 to +0.1 V 
V pp ~ AV pp —0.1 to +0.1 V 


* 1 The minimum V pp value of 4.75V is for the double-speed play back mode with vari-pitch control reset. 
It is 3.6V in the low power consumption, special regeneration mode. * 2 In normal-speed play back 
mode the minimum V pp value is 4.5V | 

* 2 Low power comsumption, special play back mode 
This is a normal-speed play back mode entered when the LSI ts set for double-speed internal operation 
whereas the crystal oscillation frequency is halved. 

* 3° The maximum V pp value of 5.25V is for the double-speed play back mode with vari-pitch control reset. 
For normal-speed play back and low power consumption special play back mode, the maximum V pp 
value is 5.5V. 


1/0 Capacity 


e Input pins Cl =. 12pF max. 
¢ Output pins CO 12pF max. at high impedance 
Note: | Test Conditions 
V pp =V ,;=O0V 


f y= 1 MHz | Aer 
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Pin Description 


Description 








Focus OK input pin. Used for SENS output and servo auto sequencer, 





Output used to switch the : spindle motor ‘output filter. 
; Output for spindle motor ON/OFF control 
Output for spindle motor servo contro! 


5 MDS 0 Output for spindle motor servo control 


The output of this pin is '’H’’ when the GFS signal sampled at 460Hz is 
"H’’. It turns ’’L’’ when the GFS signal turns out ’’L’’ 8 or more times in 
| Succession. 



































Output of oscillation circuit for analog EFM PLL 
Input to oscillation circuit for analog EFM PLL. tock =8.6436MHz 
Test pin. Normally at OV (GND). 
Leen oat of charge pump for analog EFM PLL 
| GND 


15 
yPO0 te 1,Z,0 | Output of charge pump for vari-pitch PLL 


pr fveK Clock input from external VCO for vari-pitch control. fc conte, =16. 
9344MHz 


a = = Output of filter for master PLL (Slave=Digital PLL) 
19 FILI Input to filter for master PLL 


20. RCO 3 0) 120.) Output of « charge pump for master PLL 














































































































eae Analog GND 
CLTV sia) VCO control voltage input for master PLL 
AV pp Analog power supply (+5V) 
RF | ih EFM signal input 











BIAS 
ASYI 


| 
| 
rasyo [0] 1 

rasYe [1 

[Nc [| —— 
PSSL 5 
wook | 0. 
rurck [0 


DA16 
35 DA15 








| Asymmetry circuit constant current input 
Asymmetry comparator circuit voltage input 








EFM full-swing output 
At “L’’ asymmetry circuit OFF. At ‘“‘H’’ asymmetry circuit ON 


NO] PO} RO] POT PD 
Ov}; OF) B} WP 











Input used to switch the audio data output mode. “‘L’’ for serial output, 
“H’’ for parallel output. 


D/A interface for 48-bit slot. Word clock f=2Fs 

D/A interface for 48-bit slot. LR clock f=Fs 

Power supply (+5V) 

Outputs DA16(MSB) when PSSL=1 or serial data from 48-bit slot (2’s 
complements, MSB first) when PSSL=O. 

Outputs DA15 when PSSL=1 or bit clock from 48-bit slot when PSSL= 
0. 





























< 
0 
o 


















8) 
pS 
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Pin No. | Symbol Description _ 
: po DAL4 Outputs DA14\ when PSSL= lor serial data from 64-bit slot (2's connie: 
‘ im ments, LSB first) when PSSL=O. 
37 DA13 iad 3 when PSSL= 1 or bit clock from 64-bit slot when PSSL= 
e a a ae DA12 when psSL=1 oF LR clock from 64-bit slot when PSSL= 
— 39°—« DALI | [Outputs DA11 when PSSL=1 or GTOP when PSSL=O. 
~~ 40 |DAIO | “Outputs DA10 when PSSL= 1 or -XUGF when PSSL=! -Q, a 
41 | DAOO | Outputs DA9 when PSSL=1 or XPLCK when PSSL=0. - 
~~ 42 ‘| DAOS Outputs DA8 when PSSL=1 or GFS when PSSL=O. 

43. | DAO7 Outputs DA7 when PSSL=1 or RFCK when PSSL=0. 
44 DAO6 Outputs DA6 when PSSL=1 or C2PO when PSSL=O. | ; 
45 | DAOS. Outputs DA5 when PSSL=1 or XRAOF when PSSL=0. _ 

46 | DAO4 | Outputs DA4 when PSSL=1 or MNT3 when PSSL=0. : 
47 «| DAO3 Outputs DA3 when PSSL=1 or MNT2 when PSSL=0. 

48 | DAO2 Outputs DA2 when PSSL=1 or MNT1 when PSSL=0. 

49 DAO] 1,0 | Outputs DA1 when PSSL=1 or MNTO when PSSL= =O. 

50 =| APTR 1,0 | Control output for aperture correction. ‘‘H’’ for R. ch. a 

51 | APTL 1,0 | Control output for apeleule CORES “H” for L- ch. oo 
52 | Vigg GND _ 
53 GAL | a Input to 16.9344MHz Xtal oscillation circuit or 33.8688MHz input ; 

54 ‘| XTAO Output of 16.9344MHz Xtal oscillation circuit 

55 XTSL Xtal selection input pin. ‘‘L’’ for 16. 9344MHz Xtal, HH" for 33. 8688MHz 

Xtal. 
56 FSTT 2/3 divi divided output of Pins 53 or 54, Unaffected by. vari- pitch control. 
57. | C4M 4.2336MHz output. Subject to vari- pitch control. 
58 | C16M 16.9344MHz output. Subject to vari-pitch control. 
59 =| MD2. Digital-Out ON/OFF control “H” for ON, “L" for OFF. 

60 DOUT — Digital-Out output pin 

61 ane Stays “H" for regeneration disc provided with emphasis or'L” for that 

without epee 

62 |WFCK ~ 

63 | SCOR | 
. 64 |SBSO 
~ 65. | EXCK 
~ 66 | SQSO 

67 | SQCK 

68 | MUTE 

69 SENS _1,Z,0 | SENS output to CPU 

ae XRST : System reset. “L’ for resetting. 

71 ~+| DATA ae Inputs serial data from CPU. 

72 Co 


Latches serial data input from CPU at falling edge. 
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_| Inputs SENSE from SSP. 
Inputs track jump count signal. 
Outputs serial data to SSP. 

| Latches serial data output to SSP at falling edge. 











Outputs serial data transfer clock to SOP. 








Inputs mirror signal to be used by auto sequencer when jumping 128 or 
more tracks. 








e The data at the 64-bit slot is output in 2’s complements on an LSB-first basis. The data at the 48-bit 
slot is output in 2’s complements on an MSB-first basis. 

e GTOP monitors the state of Frame Sync protection. (’’H’’: Sync protection window released) 

e XUFG is a negative Frame Sync pulse obtained from the EFM signal before Frame Sync protection 
is effected. 

e XPLCK is an inversion of the EFM PLL clock. The PLL is designed so that the falling edge of XPLCK 
coincides with a change point of the EFM signal. 

e The GFS signal turns ‘‘H’’ upon coincidence between Frame Sync and the timing of interpolation 
protection. 

e RFCK is a signal generated at 136-us periods using a crystal oscillator. 

@C2P0 is a signal to indicate a data error. 

e XRAOF is a signal issued when a jitter margin of +28F is exceeded by the 32K RAM. 
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Electrical Characteristics 
DC characteristics (Vpp =AVpp =5.0V£5%, Vss=A Vss=OV, Topr=—20 to +75°C) 











item Co ndition 


Input voltage 
"Hl level | Vint) 


Input voltage V(1) 


"L’’ level 


voltage (1) 


| Input 





Input voltage 
rpg level Vin(2) 
Input voltage 
""L” level 


voltage (2) 


Input 


Input voltage 


voitage (3) 


Input 
















Output voltage. 
""H”’ level 





Output voltage 
"L’’ level 


Output voltage 
"H”’ level 


voltage (1) 


Output 













(2) 









Output voltage 
"L’’ level 


Von(2) 
Vor(2) 


Von(4) 








Output voltage 
""L" level 


voltage (3)! voltage 





Output voltage 
"H”’ level 













voltage (4) 


Output voltage 
"L"” level 


Output 








‘Input leak current 





Tristate pin 
output leak current 


Related pins 

* 1 XTSL, DATA, XLAT, MD2, PSSL 

* 2 CLOK, XRST, EXCK, SQCK, MUTE, FOK, SEIN, CNIN, MIRR, VCKI, ASYE 

* 3 CLTV, FILI 

* 4 MDP, PDO, PCO, VPCO 

* 5 ASYO, DOUT, FSTT, C4M, C16M, SBSO, SQSO, SCOR, EMPH, MON, LOCK, WDCK, DATO,CLKO, XLTO, 
SENS, MDS, DAO1 to DA16, APTR, APTL, LRCK, WFCK 

* 6 FSW 

* 7 FILO 

* 8 SENS, MDS, MDP, FSW, PDO, PCO, VPCO 
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2. AC Characteristics 
@) XTAI and VCO! pins 


(1)During self-oscillation (T,p-=—20 to +75°C, Vpp =AVpp = 5.0Vt5%) 


Item Symbol Min. 





Oscillation 


frequency Tax aMne 





(2)With pulses input to XTAL and VCO! pins 
(Topr=—20 to +75°C, Vop=AVpp =5.0VE5%) 





me level 
pulse width 





L’” level 
pulse width 








Pulse period 





Input 

""H’’ level 
Input 

"L’” level 
Rising time 
Falling time 











Vinx 
Vinxx0 9 





(3)With sine waves input to XTAI and VCOI pins via capacitor 
(T opr = — 20 to 4-75 GC; Von =AVpp =5.0V1t5%) 
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@ CLOK, DATA, XLAT, CNIN, SQCK, and EXCK pins 
(Vop =AVpp = 5.0VE5Y%, Vss =AVs,5 = OV, Topr = — 20 to +75°C) 





Delay time tp 


SQCK frequency : 
aL: 
SQCK pulse width a 


wtsu a te ty ots — tt —e 
EXCK ' 
CNIN 
SQCK ite ae 

Pee 

SUBQ 
th a | Re | 

i_tsy tu ! 


Description of Functions 
§1 CPU Interface and Commands 
oCPU interface 


This interface is used to set various modes using DATA, CLK, and XLAT. 
The interface timing chart is shown below. 


A 750ns or more 
ee ne eee 


pare XXX eX oe X08 Yo Xr X ve X03 XKY) 
‘ ‘ 


/ HF 
Dato ‘ Address Ep re or more 
XLAT . | | 


Registers 4toE 





300nsS max 


© The command addresses of the CXD2500 and the data that can be set there are shown in Table 1-1. 


o When XRST is set to 0, the CXD2500 is reset, causing its internal registers to be initialized to the values 
listed in Table 1-2. 
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CXD2500A Commands 


Register 
name 


B 
5 


Auto sequencer track 


Command 

















lind(A,E), Overflow(C) 
Brake (B) 
KICK(D) 





jump (N) setting 








32,768 











aE 


te 
CDROM 





Func specification 


D CLV 


ON-OFF | ON-OFF 


A SEO 
| ON-OFF | ON-OFF 


2,048 





1,024 

















{ eevee — 
BiiGL | BiliGL 


MAIN SUB 
r 








Audio CTRL 





Vari 


He Down ce 


Mute 


PCT1 


PCT2 


+ 


ea [reese arene ee 


FLFC 

















is 
Traverse monitor T 
1/0 
counter setting 








4 


Servo factor setting 





| 


CLV CRTL 














nana 


8,192 














CLV mode 


Gain 
MDPO 


2,048 


1,024 











Gain 
MDS1 








TB 


TP 


























Table 1-1 


























ANOS 


ZOv/OVvV00SZaXx9 


= OL — 


CXD2500A Reset Initialization 









name — 3592 [098 [a or [56s] oe [a oo BB [oe or [56 9] oe fo 
Soecies 


Blind(A,E), Overflow(C) 
| Brake (B) sare ©) 


KICK) poprtebe pet Se ee 


Auto sequencer 
track jump (N) setune 


Per sete DoT 
referee Tr fotetrteteteti tetera =t=teter=tat=t=f= 


Audio CTRL 



















Servo factor 0 | 0 
setting 


a eset cit aces ce ed ees Nee ceca el 
a eee ue BCE Pa eee 









Table 1-2 


Traverse monitor 
counter setting 


ANOS 


ZOv/O0VO00SZaGX9 
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§ 1-2 Meanings of Data Set at Command Addresses 
$4X Command 


Command 
CANCEL 
FOCUS-ON 











1 TRACK JUMP 





10 TRACK JUMP 
2NTRACK JUMP 
N TRACK MOVE 

















RXF=O FORWARD 
RXF=1 REVERSE 
olf a Focus-ON command ($47) being executed is canceled, $02 is issued and the auto sequence operation 
is discontinued. 
olf a Track Jump or Track Move command ($48 to $4F) being executed is canceled, the auto sequence 
operation is discontinued. 


$5X Command 
Used to set timers for the auto sequencer. 
Timers set: A, E, C, and B 


toner [oso [or [50 


Example: D2=DO=1, D3=D1=0 (Initial Reset) 
A=E=C=0.112ms 
B=0.225ms 







$6X Command 
Used to set a timer for the auto sequencer. 
Timer set: D 


Command D3 D2 D1 DO 
KICK(D) ll.6ms | 5.8ms | 2.9ms | 1.45ms 


Example: D3=0 D2=D1=D0=1 (Initial Reset) 
D=10.15ms 





$7X Command 
Used to set the number (N) of auto sequencer track jumps/moves. 











Command 





Auto sequencer track 

jump number setting 

This command is used to set the value of ‘‘N’’ for execution of a 2N track jump or N track move. 

© The maximum number of tracks that can be counted is 65,535. However, in the case of 2N track jumps, 
it is subject to the mechanical restrictions due to the optical system. 

o When the number of tracks to be jumped is smaller than 16, the signals input from the CNIN pin are counted. 
When it is 16 or larger, the signals input from the MIRR pin are counted. This count signal selection 
contributes toward improving the accuracy of high-speed track jumping. 


215 Di4 233 212 Dil 210 
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$8X Command 


ee C2PO timing Processing 


‘CDROM mode is entered. In this mode, average value inter- 
polation and preceding value holding are not performed. 


1.3 Audio mode is entered. In this mode, average value interpolation. 
and preceding value holding are performed. 


1-3 


Command bit 


ee eee ____ Processing 
D.out Mute F=1 When Digital Out is ON (pin MD2=1), DA output is muted. 








D.out Mute F=0 DA output muting is unaffected by the setting of Digital Out. 











D/A Out D.out Mute with F=1 


MD2=1 MD2=0 
__(D. out-ON) — (D. out-OFF) 





Mute-ON 


‘Mute-OFF /  —oodB 


_ Command bit __Sync protection window width —__ | : Application 


WSEL=1 +26 channel clock pulses * Antirollingness is enhanced. 


+6 channel clock pulses Sync window protection is enhanced. 





* In normal-speed play back, the channel clock frequency is 4.3218MHz. 
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Command 


CXD2500AQ/AQZ 








Func specification 








Command bit 


DCLV ON-OFF=0 




















frequency of 1.84kHz 


'BiliGL | BiliGL 
MAIN Sub 
—_OlV mode ff _ Contents 
i ChvS made FSW=L, MON=H, MDS=Z, MDP=servo control signal with 
oe tet ions, | carrier frequency of 230Hz at T 3 =0 or 460Hz at T p= 
FSW=Z, MON=H, MDS= speed control signal with carrier 
In CLVP mode frequency of 7.35kHz, MDP=phase control signal with carrier 





DCLV ON-OFF=1 
(FSW and MON are 
unnecessary) 


In CLVS or CLVP 
mode 





F 


DCLV When 
PWM, MD=1 


MDS=PWM polarity signal, Carrier fre 
quency =132kHz 

MDS=PWM absolute value output (binar- 

y), Carrier frequency =132kHz 








DCLV When 
PWM, MD=0 





MDS=Z | 
MDP=ternay PWM output Carrier fre- 
quecy =132kHz 





In the Digital CLV servo mode with DCLV ON-OFF set to 1, the sampling frequency of the internal digital filter 
is switched at the same time as switching between CLVP and CLVS. 
Therefore, for CLVS, the cut-off frequency fC is 7OHz with T, set to O or 140Hz with T, set to 1. 





Command bit 








Processing 








DSPB=0 


enabled. 


I Nonna epee play back. ECC quadruple correction is made. Vari-pitch control is 














Double-speed play back. ECC double correction is made. Va ri-pitch control is disabled. 


However, during PLL lock in FLFC can be set to O. 


=A i 
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SENS Output 


Microcomputer serial register ns 
values (Latching. unnecessary) ASEQ=0 


$1X 

$2X 

$3X 

$4X 

$5X 

$6X 

$AX GFS 
$BX COMP 
$CX COUT 


SEX | OV64 OV64 
$7X, 8X, 9X, DX, FX 


a Meaning 
SENS pin is at high-Z state. 


“Output of the SEIN signal input from the SSP to the CXD2500 
Turns ‘'H” when auto sequencer operation is terminated. 


Output of the signal (normally FOK input from RF) input to the FOK pin. Turns ‘H’’ 
FOK 
when Focus OK is received. 


Turns ‘‘H’’ when regenerated Frame Sync is obtained at the correct time. 


Used in counting the number of tracks set in register B. This output turns ‘H’’ when 

the count is latched in register B then the count is latched in register B once more. It 

| is reset to ‘‘L’’ level when the count of CNIN inputs reaches the value set in the first 
register B. | 
















Used in counting the number of tracks set in register B. This output turns “H" when 
the count is latched in register B then the count is latched in register C. It is toggled 
every time the count of CNIN inputs reaches the value set in register B. 









Turns “‘L’’ when the channel clock pulse count has exceeded 64 after passage of the 
EFM signal through the sync detection filter. 


Command bit — Meaning 
DPLL=0 RFPLL enters analog mode. PDO, VCOI, and VCOO are used. 


| OPLL=1 RFPLL enters digital mode. PDO becomes Z. 


. BiliGL BiliGL 
Command bit MAIN=0 MAIN=1 


BiliGL SUB=0 STEREO | MAIN 
BiliGL SUB=1 SUB | Mute 


Definition of Bilingual MAIN, SUB, and STEREO 

MAIN: The input L-ch signal is output to both L-ch and R-ch. 
SUB: The input R-ch signal is output to both L-ch and R-ch. 
STEREO: The input L-ch signal is output to both L-ch and R-ch. 
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$AX Command 





Command 








Audio CTRL 





Var! up 





Vari OWN 
XTal 0% | VCO 0% '+0.1%'4+0.2%! +0.3% '+0.2%'40.1%' 40% 1-0.1%'-0.2%' XTal 0% 
ace dade Sei es ee 





Muting is off unless condi- 
tion to make muting 
occurs. 


= Muting is on. 
Peak register reset. 


Condition for Muting CXD2500A 

@) Mute=1 in register A 

@ Pin Mute=1 

3) D.OUT Mute F=1 in register 8 with D.Out ON (pin MD2=1) 

@ Elapse of over 35ms after the turning low of GFS 

© BiliGL MAIN=Sub=1 in register 9 

© PCT1=1 and CPT2=2 in register A 

In the case of @)~@, zero-cross muting not exceeding 1 ms is performed. 


Command bit Meaning 











ATT=0 Attenuation is off. 
ATT=1 —12dB 















Command bit 





Meaning PCM Gain ECC correction capacity 


| 
Normal mode x OdB : Double, C2: Quadruple 














Level meter mode <x 0OdB : Double, C2: Quadruple 


Peak meter mode Mute : Double, C2: Double 


Normal mode xX 0dB : Double, C2: Double 























Level Meter Mode (See timing chart 1-4.) 

o This mode makes the digital level meter function available. 

o Inputting 96 clock pulses to SQCK causes 96bits of data to be output to SQSO. Of the output data, the first 
80bits comprise Sub-Q data communicating the data format to the Sub Code interface. The next 15 bits 
constitute PCM data (absolute value) ordered LSB-first. The last bit identifies the channel involved. That 
is, if the last bit is ‘‘H’’, the PCM data has been generated in L-ch. If it is “‘L’’, the data has been generated 
in R-ch. 

© The PCM data is reset once it is read. At the same time, the L/R flag is reversed. While this state is kept 
until the next read operation is started, maximum value detection is continued; the detected maximum value 
is subsequently output. 
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Peak Meter Mode (See timing chart 1-5.) 

oIn this mode, the maximum value of PCM data is detected whether the channel involved is L-ch or rR ch. To 
read the detected maximum value, it is necessary to input 96 clock pulses to SQCK. 

o When 96 clock pulses have been input to SQCK, 96bits of data is output to SQSO. At the same time, the 
data is re-set in an internal register of the LSI. | 
That is, the PCM peak detection register is not reset when it is read. 

© To reset the PCM peak register, set both PCT1 and PCT2 to O. Or, Set $AX mute. 

oln this mode, the absolute time of Subcode Q is controlled automatically. 
Namely, every time a peak value is detected, the absolute time when the CRC was passed is stored. The 
program time operation is performed in the normal way. 

o The last bit (L/R flag) of the 96-bit data stays 0. 

oln this mode, the preceding value holding and average value interpolation data are fixed to level (— ©). 


$CX Command 


Command D3 — db2 D1 Explanation 
Servo factor setti Gain Gain Gain ] Only DCLV=1 is effec- 
ee MOP1 | MDPO | MDS1 | MDSO_ | tive 


DCLV=1 and DCLV=0 
are both effective. 





CLV CTRL ($DX) | 
This command is used to externally set the spindle servo gain when DCLV=1. 


o Gain setting for CLVS mode: GCLVS 


Gain - cap Note: When DCLV=0O, the CLVS gain is determined 
<i re as follows: 

lf Gain CLVS=0, then GCLVS=—12dB. 

If Gain CLVS=1, then GCLVS=0dB 


Gain | Gain 
_ man | Mor 


wor | 


0 
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$DX Command 


02 30 


DCLV CLVS 
CLV CTRL oe | ae uk 
See “$CX Command.”’ 


Command bit Explanation (See timing chart 1-6.) 


DCLV PWM MD=1 Specification of PWM mode for digital CLV. Both MDS and MDP are used. 
DCLV PWM MD=0 Specification of PWM mode for digital CLV. Ternary MDP values are output. 


Command bit Explanation 


In CLVS or CLVH mode, bottom value is held at periods of RFCK/32. 
In CLVS or CLVH mode, bottom value is held at periods of RFCK/16. 










In CLVS mode, peak value is held at periods of RFCK/4. 
In CLVS mode, peak value is held at periods of RFCK/2. 


In CLVH mode, peak holding is made at 34kHz. 





$EX Command 


Command | 03 | b2 | Di | DO 
cma_| Ma 


CMO Mode [Explanation 
(0 | STOP | See Timing Chart 17. 
0 [KICK [See Timing Chart 18. 
[0 [BRAKE | See Timing Chart 19. 
0 
0 
a 










Tow [ 
0 
1 {oa 

Ge 3 oy Sa NRO 


STOP : Spindle motor stop mode 


oe 
es 
a 








'?) 

— |) | | <= 
'?) 

en <= 





KICK —: Spindle motor forward run mode 
BRAKE : Spindle motor reverse run mode 
CLVS _: Rough servo mode for use for drawing disc run into RF-PLL capture range when the RF-PLL circuit 


lock has been disengaged 
CLVP : PLL servo mode 
CLVA =: CLVS and CLVP are automatically switched modes during normal player status. 
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Timing Chart 1-3 


LRCK | | . | : | 


WOCK 


CDROM=0 


C2P0 “Reh 16bit Ct Pointer Leh 16bit C2 Pointer oe 


CDROM= | 





C2P0 


C2 pointer for upper 8bits X C2 pointer for lower 8bits X C2 pointer for upper adits X C2 pointer for lower abits 


Reh C2 Pointer Leon C2 polnter 











lf C2 pointer=1, 


data 


48bit Slot 


is NG 


ANOS 


Zdv/OVOOSZaX9 
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Timing Chart 1-4 


500ns to 120s 


won Te XX XX 8 Pe a a 


|} Sub Q Data pe 15-bIlt Peak-data 
See "Sub Code Interface’ Absolute value displaoy,LSB first Peak data 


L/R flog 


SQso 





S6b!it data 16bit 


Peak data of this section 


ae 


Level Meter Timing 


Hold section 


ANOS 


ZOv/O0v00Szaxd 
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Timing Chart 1-5 


WFCK | | | | | i | | | | | | a | j | | | | | | 
96clock pulses 9@c.ock Dulses 


SaQcK : | : | | : | 
crcr AWK , A bad AY | K wed 
Measurement : | Measurement | | Measurement 


Peak Meter Timing 


ANOS 


Z0W/Ov00sZaX9 


ane 


SONY 


Timing Chart 1-6 
DCLV PWM MD=O0O 
MDS. --------------------—-------------- Zo rere reece eer n- 
ne236(nsec) n=0~31 
Acceleration nae 
ieee deed Tee 
| V32KHz | 
7.6pSec 
DCLV PWM MD=1 


CXD2500AQ/AQZ 


Deceleration 


MDS | . | 


Acceleration 


Deceleration 


MDP | | | | | | | 


— 


Timing Chart 


MDS 


MDP 


FSW 


MON 


aad = n-236(nsec) n=0~31 
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§2 Subcode Interface 
In this section, the subcode interface will be explained. 
The contents of the subcode interface can be externally read in two ways. The subcodes P through W 
totaling 8bits can be read from SBSO by inputting EXCK to the CXD2500. 
Sub Q can be read after conducting a CRC check on the 80bits of information in the subcode frame. 
First, check SCOR and CRCF, then input 80 clock pulses to SQCK and read the data. 


§ 2-1 _P-W Subcode Read 
These subcodes can be read by entering EXCK immediately after the fall of WFCK. (See Figure 2-1). 


§ 2-2 80bit Sub Q Read 


Figure 2-2 shows a block diagram of the peripheral part of the 80-bit Sub Q register. 

© The Sub Q regenerated on a bit-per-frame basis is input to the 80-bit serial/parallel register and the CRC 
circuit. 

o When the results of a CRC on the 96bits of Sub Q are OK, CRCF is set to 1 and the 96-bit data is output 
to SQSO. 

Furthermore, the 80-bit data is loaded into the 80-bit, paraliel/serial register. 
If SQSO is found ‘‘H”’ after the output of SCOR, the CPU realizes that a new set of data has been loaded after 
passing a CRC. 

oWhen 80-bit data is loaded CXD2500A, the bit arrangement is reversed within each byte of the data. 
Therefore, the bits are ordered LSB-first within each byte, even though the byte arrangement is kept 
unchanged. 

o When 80bits of data are confirmed to have been loaded, SQCK is input to read the data. Subsequently in 
the CXD2500A, the input of SQCK is detected and the retriggerable Mono/Multi is reset during Low. 

©The time constant of the retriggerable Mono/Multi ranges from 270 to 400 us. During SQCK High if it is 
less than this time constant, the Mono/Multi is kept being reset, preventing the contents of the P/S register 
from being loaded into the P/S register. 

o While the Mono/Multi is kept reset, data loading into the peak detection parallel/serial register and 80-bit 
parallel/serial register is forbidden. 

Therefore, while data read operation is carried out at clock periods not exceeding the time constant for the 
Mono/Multi, the contents of these registers are retained without being rewritten, for ene when a CRC 
is passed. 

o The CXD2500A permits the peak detection register to be connected to the shift-in of the 80. bit P/S register. 
The input and output terminals of Ring Control 1 are interconnected in the peak meter mode as well as level 
meter mode, while those of Ring Control 2 are interconnected only in the peak meter mode. 

The purpose of these Ring Control arrangements is to reset the registers every time their contents are read 

in the level meter mode, while preventing their contents from being destroyed by read operation during the 

peak meter mode. 

To enable this control, it is essential to input 96 clock pulses for read operation in the peak meter mode. 
co As mentioned earlier, the detection of a peak value in the peak meter mode is followed by the storing of the 

next absolute time. 

A timing chart for these operations is shown in Figure 2-3. 


Note: The ‘'H’’ as well as "L’’ duration of the clock pulses to be input to the SQCK pin to perform the 
above-described operations must be between 750ns and 120us. 
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Timing Chart 2-1 
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§3 Other Functions 


§ 3-1 Channel Clock Regeneration Using Digital PLL Circuit 

o Demodulation of the EFM signal regenerated using an optical system requires the use of channel clock 
pulses. 
The EFM signal to be demodulated has been modulated into an integer mae of the channel clock period 
T, ranging from 3T to 11T. . 
To read the information conveyed by the EFM signal, it is essential to correctly recognize the value of the 
integer and, hence, to use channel clock pulses. 
In a real CD player, the pulse width of the EFM signal fluctuates being affected by fluctuations of the disc 
rotation. For this reason, it is necessary to use a PLL in regenerating channel clock pulses. 


Figure 3-1 shows a block diagram of the 3-stage PLL contained in the CXD2500A. 

© The 1st-stage PLL is used for vari-pitch regeneration. To use this PLL, it is necessary to prepare an LPF and 
a VCO as external parts. 
The minimum pitch variation achievable is 0.1%. The output of this 1st-stage PLL is used as the base signal 
for all the clock pulses to be used in the LSI. 
When vari-pitch control is not performed, connect the output pin of XTAO to the VCKI pin. 

o The 2nd-stage PLL generates R.F. clock pulses for use by the 3rd-stage digital PLL. 

© The 3rd-stage comprises a digital PLL used to regenerate channel clock Pe It realizes a capture range 
of +150kHz (normal condition) or more. 

© The digital PLL features a secondary loop. It is controlled through the primary loop (phase) and secondary 
loop (frequency). 
When FLFC=1, the secondary loop can be turned off. 

o When high frequency components such as 3T, 4T or else, are offset, turning off the secondary loop will 
provide better play ability. 
In this case, however, capture range reaches 50kHz. 
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§ 3-2. Frame Sync Protection 7 


o During CD player operation at normal speed, Frame Sync is recorded about every 136s (at 7.35kHz). 
This signal can be used to identify the data within each frame. When Frame Sync cannot be recognized for 
any data, the data cannot be identified and, as a result, it is treated as an error. Therefore, correct Frame 
Sync recognition is very important to ensure high playability for the CD player. i 

© For Frame Sync protection, the CXD2500A employs window protection, front protection and rear protection. 

These measures combined realize powerful Frame Sync protection. The CXD2500 offers two window widths, 
one for use when the player is subjected to rotational disturbance and the other for use without such 
disturbance involved (WSEL=0/1). 
The front portection counter is fixed at count 13 and the rear protection counter at 3. Therefore, if, while 
Frame Sync signals are regenerated normally, regenerated signals cannot be detected, for example, due to 
flaws on the disc, up to 13 frames can be interpolated. If the number of frames with undetected Frame Sync 
exceeds 13, the window is released and the Frame Sync signals are re-synchronized. If no Frame Sync is 
correctly detected in 3 successive frames immediately after Frame Sync re-synchronization performed 
following a window release, the window is released at once. 


§ 3-3. Error Correction | 


© On CDs, each data unit (8bits) is formated so that it is contained in two correction codes, Cl and C2. Cl 
consists of 28 bytes of information and a 4-byte parity, whereas C2 are made up of 24 bytes of information 
and a 4-byte parity. Both Cl and C2 comprise a reed Solomon code with a minimum distance of 5. 

oC1 realizes double corrections and C2 quadruple corrections, both, by the refined superstrategy method. 

o When correction by Cl is made, a Cl pointer determined according to the contents of the error, the status 
of EFM signal regeneration and the condition of CD player operation is attached to the corrected data so as 
to prevent erroneous correction by C2. 

o The status of error correction can be monitored from outside the LSI. It is indicated as shown in Table 3-2. 

olf an uncorrectable data error is detected, the previous data that has been held is substituted for the 
erroneous data or substitute data is created by average-value interpolation. In either case, a C2 pointer 
attached to the substitute data is set high. 


MNT3 | MNT2 | MNT1 
LO |. 0 
ee 
ee ee ae 
a a _0 
1 













Description _ 
C1 pointer reset. 






1: No error detected. 






1: 1 error corrected. C1 pointer reset. 


—_ 








eet al 

| 0. | ] 0. | C1: 1 error corrected. C1 pointer set. 
a Cl: 2 errors corrected. C1 pointer set. 
PO oe dl C1: Uncorrectable error. C1 pointer set. 
jf Sf 8 C2: No error detected. C2 pointer reset. 

1 Oe a C2: 1 error corrected. C2 pointer reset. 
aS eee a C2: 2 errors corrected. C2 pointer reset. 
ae ie ae ae ae a ae C2: 3 errors corrected. C2 pointer reset. 
a ae ae ae a ee ee C2: 4 errors corrected. C2 pointer reset. ee 
ae a __ 
ee a ae ee Se ee a ee C2: Uncorrectable error. C1 pointer copied. 
ie oe ee ro ee a C2: Uncorrectable error. C2 pointer set. 





Table 3-2 Indication of error correction status 
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Timing Chart 3-3 
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§ 3-4 DA Interface 
o The CXD2500A has two modes of DA interface. 


a). 48-bit slot interface 
This is an MSB-first interface made up of LRCK signals with 48bit clock cycles per LRCK cycle. While the 


LRCK signal is high, the data going through this interface is of the left channel. 
b). 64-bit slot interface 


This is an LSB-first interface made up of LRCK signals with 64bit clock cycles per LRCK cycle. While the 
LRCK signal is low, the data going through this interface is of the left channel. 
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§ 3-5 Digital Out 


There are three digital-out formats: type 1 for use at broadcasting stations, type 2, form 1 for use in general 
civil applications, and type 2, form 2 for use in software production. The CXD2500A supports type 2, form 
1. 

The clock accuracy for the channel status is automatically set at level Il when the Xtal clock is used or level 
Ill when vari-pitch control is made. . 

CRC checks are conducted on the Sub Q data on the first 4 bits (bits 0-3). The data is input only after two 
checks are passed in succession. 

The Xtal clock is set to 32MHz, and variable pitch is reset. When DSPB is set to 1, as D out is output, set 


MD2 to O and D out to off. 
Digital Out C bit 0 1 2 3 6 7 10 W 12 3 14 15 
Suow een eeoog 










| 100 | 101 | copy | emph| =~ Soo0ooo 


Bits 0-3: Sub Q control bits required to pass the CRC twice in succession. 
bit 29 : Varipitch: 1 Xtal: O 


Table 3-6 Digital Out C bits 


§ 3-6 Servo Auto Sequencer 


The servo auto sequencer controls a series of operation including auto-focusing and track jumping. When 
an auto sequence command is received from the CPU, the servo auto sequencer automatically executes 
auto-focusing, 1-track jumping, 2N track jumping and N track moving. 

During auto sequence execution (X Busy=Low), as SSP (servo signal processing LSI) is used exclusively, 
commands from the CPU are not transferred to SSP. Still, commands can be sent to CXD2500A. 

To make this servo auto sequencer usable, connect a CPU, RF and SSP to the CXD2500Q as shown in Figure 
3-7 and set A.SSEQ ON-OFF of register 9 to ON. 

When X Busy is at Low, as the clock turns from Low to High, from there and for a maximum of 100sec, 
X Busy does not turn to High. 

As this clock is at Low (when X Busy is at Low), and through the monostable multivibrator that is reset, 
when X. Busy changes from Low to High, transfer of error data to SSP is prevented. 


(a) Auto Focus ($47) 
In auto focus operation, 'focus search up’ is eee FOK « snd FZC are checked, and the focus servo is 
turned on. When a $47 is received from the CPU, the focus servo is turned on through the steps shown in 


Figure 3-8. Since this auto focus sequence bigins with ’focus search up,’ it requires the pickup to be put down 
(focus search down) beforehand. 


Blind E of register 5 is used to prevent FZC from flapping. The focus servo is turned on when FZC goes low 
after staying high for a period longer than E. 
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CXD2500Q System Configuration for Auto Sequencer Operation (Example) 


CXD2500A Micro-computer 





(Checking whether FZC has stayed high 
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Figure 3-8 (a) Flowchart of auto focus operation 
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Figure 3-8 (b) Timing chart for auto focus operation 


(b) Track Jump 
Track jump operation includes 1, 10 and 2N track jumps. Do not perform this track jump unless the focus, 
tracking and sled servos are on. Such steps as tracking gain up and braking are not included in this track 
jump. Therefore, the commands for tracking gain up and brake on ($17) must be issued in advance. 
© ]-track jump 
When a $48 (or a $49 for a REV jump) is recive from the CPU, the servo auto sequencer executes a FWD 
(REV) 1-track jump as shown in Figure 3-9. The values of blind A and brake B must be set in register 5. 


0 10-track jump : 
When a $4H (or a $4B for a REV jump) is received from the CPU, the servo auto sequencer executes a FWD 
(REV) 10-track jump as shown in Figure 3-10. The principal difference between the 1-track and 10-track 
jumps is whether the sled is kicked or not. In the 10-track jump, the actuator after being kicked is braked 
when CNINs have been counted for 5 tracks. When the actuator has adequately slowed down as a result 
of braking, the tracking and sled servos are turned on (this actuator slow-down is detected by checking 
whether the CNIN period has exceeded the time specified as overflow C in register 5). 


o 2N track jump 
When a $4C (ora $4D for a REV jump) is received, the servo auto sequencer executes a FWD (REV) 2N track 
jump. The number of tracks to be jumped is determined by N whose value is to be set in register 7 
beforehand. The maximum permissible number is 2'*. In reality, however, it is subject to limitation imposed 
by the actuator. 
When N is smaller than 16, the jumps are counted by means of counting CNIN signals. If N is not smaller 
than 16, MIRR signals are counted instead of the CNIN signals. 
The 2N track jump sequence is basically the same as the 10-track jump sequence. The only difference 
between them is that, in the 2N track jump sequence, me sled is kept moving for time D specified in register 
6 after the tracking servo is turned on. 


ON track move 
When a $4E (ora $4F fora REV move) is received from the CPU, the servo aut Sequencer executes a FWD 
(REV) N-track move as shown in Figure 3-12. The maximum value that can be set for N is 2'% The track 
moves are counted in the same way as for 2N track jumps. That is, when N is smaller than 16, the moves 
are counted by means of counting CNIN signals. If N is not smaller than 16, MIRR signals are counted 
instead of the CNIN signals. In this N track move, only the sled is moved. This method is suitable for a large 
track move ranging from several thousand to several tens of thousand of tracks. 
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Figure 3-9 (a) Flowchart of 1-track jump 
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Figure 3-9 (b) Timing chart for 1-track jump 
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Figure 3-10 (a) Flowchart of 10-track jump 
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Figure 3-10 (b) Timing chart for 10-track jump 


~ 498 — 


exceeded the value of overflow C.) 


ee? 


Overflow C 


$25 


SONY CXD2500A0/AQZ 


2N Track 
Traock,Sled 
FWD KIck 










(For the first 16 times CNIN is counted. 
After that MIRR is counted.) 


Track REV 
Kick 










Track Servo 
ON 
WAIT 
(Kick D) 
Sled Servo 
ON 













Figure 3-11 (a) Flowchart of 2N track jump 


$4C(REV=$4D) latch 


t] : 
' 
XLT 
| | _ | 
i} 


ee ee ee eee — 
wwe ew em em ew ee — 


CNIN 
(MIRR) 













ee mn a we me wee eK we ee wee -—— 


' 
1 
| 
i 
: 
i} 
( 
' 
| 
( 
' 
i 
1 
UJ 
1 





' ' 
\ ! CNIN(MIRR) 
' Blind Re N count 


' Kick D : 


t 
4 
' 
i 
i) 
i) 
! 
i 
' 
I 
| 
I 
Overflow 


Commands to SSP $2A($2F) $2E($2B) $26 ($27) $25 
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Figure 3-12 (a) Flowchart of N track move 
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Figure 3-12 (b) Timing chart for N track move 
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§ 3-7 Digital CLV 

The digital CLV is a digital spindle servo, a block diagram of which is shown in Figure 3-14. It is capable 
of outputting MDS or MDP error signals by the PWM method after raising the sampling frequency up to 
130kHz based on the normal speed in the CLVS, CLVP or another appropriate mode. It permits gain setting, 
also. 


Digital CLV 
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Figure 3-14 Block diagram 
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§ 3-8 Asymmetry correction | . 
Block diagram and circuit example are shown on Fig. 3-15. | 


7 D2500A 
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Figure 3-15 Asymmetry correction application circuit example 


Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 
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Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same. 
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‘Reference Number 


CAVO1 
~ CAVO2 
CAV03 


CAV04 


CAV05 
CAV06 


CAV07 


CAV08 


Description 


Audio A/D + D/A interface 
NTSC/PAL encoder Y, C interface 
NTSC/PAL decoder & Comb filter 


Digital comb filter interface 


NTSC/PAL Encoder, RAMDAC interface 


Gen Lock circuit 
NTSC/PAL Decoder digital interface 


New CD-ROM Decoder 
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Recommended IC’s 


CXD2555Q 
CXA1!145P/M 
CXA1228S, CXL5504M 


CXD2011Q, CXK1202S/Q, 
CXD1I176Q, CXA1365S, 
CXD1030M 

CXA1145M, CXD1030M, 
CXK1202S/Q 


CXA1365S, CXD1030M 


CXA1228S, CXD1179Q, 
V7021, CKXDI172AM, 
CXD1030M, CXK1206M, 
CXA1365S 


CXDI196R, CXD2552Q 
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Application Note CAVOl 
Audio A/D+D/A - CXD2555@Q interface 


1. Minimum requirement for ADC input. 

The external Low Pass Filters are used for eliminating aliasing noise, because there is a decimation filter 
(128fs sampling). This IC only needs to cut off more than 64fs frequency component. The sampling fre- 
quency (Fs) is more than 8KHz. Therefore, the roll off can be more than 500KHz. Only Ist order filter is 
required. : 


2. MAF (Moving Average Filter) 

This block is down sampling, PDM (Pulse Density Modulation) data which is filtered at 128 times over 
sampled. The data rate will be 4 times fs. 32 input data are manipulated, averaged and transferred to 
the next stage. | 


3. PDM Output 

Output data rate is |28fs. If fs=48KHz, the rate is 6.144MHz. The Wave form is as follows: A middle level 
represents high impedance output. The number of "1" and "0" pulses give the analog output level. If its 
analog output level is at center level, the number of "1" and "0" are equal. 


+5V 


bias 
level 





OV 


High impedance 


<—— 128s ——> 


Filtering is necessary to eliminate |28fs component. Attenuation level for stop band frequency compo- 
nent is -45dB level. If it is necessary to increase this level, additional LPF is recommended to be used. 


4. Simple External Circuit (See attached circuit diagram) 
It is recommended that the two peripheral chips to be used for computer applications, and the Common 
mode DAC output may simplify your system. : 


SN74HC299 TI 8 bit Seri-Para Converter 
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€XD2555Q External Circuit Example 





Vec (+5V) Vcc 
4Vpp max _ , a 
| | ~ CXD2555Q. 
Apr rere re 


Audio aD 001 
input 


Control 
logic 











0 Aout 
: Aino {DASLO=DASLI="L")__ a 





Aout. 
_Sout 





Para. . 
Soe a 


16 
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Application Note CAVO2 
NTSC/PAL Encoder Y, C Interface 


RGB encoder - CXA1145P/M can provide Y, C output. The following is the circuit diagram to apply this 
output. S-VHS requires 75ohm drive capability for Y, C output. Output level should be adjusted with 
IK ohm potentiometers. Recommended parts are the following, and are available from TOKO America 
(Telephone: 708/297-0070). 


3.58MHz Band Pass Filter H286BAIS-6276DCD 
4.43MHz Band Pass Filter H286BAIS-4963DCD 
Delay Line H288LSMS-3245PKD 





1.0V 














1.4V 
0.4V | t 
A CXA1145M 
(2nd chip) 
| 
0.1 : 
(16) py ~>b_py 
0) " ie (1 Vpp) 
| | 
| 
nee ee | | RG in/out 
| | | 
0.1 1K 0.1 
(1s)— BPF -—4] ——— C 
| (0.286 Vpp) 
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Application Note CAVO3 
NTSC/PAL Decoder & Comb Filter 


1. NTSC Composite Video Y/C Separation 


Because NTSC composite video signal is a modulated signal of Y and C, the folowing crosstalk may oc- 


cur in signal process: 


Cross Color Y to C Crosstalk 


Dot Crawling | Cto Y Crosstalk 


To avoid above errors, normally 1H delay line is used for Y/C separation. The chroma signal phase has a 
180 degree shift in evey H interval (Interlaced), the Y and C signal can be separated in the following way: 





ye Y 













NTSC 
eee [| tH Delay 
Widee 1H Delay 


In 











However, the low frequency components concentrated on harmonics of the sub carrier frequency will be 
combed away, and it will reduce the vertical resolution and decrease the sharpness of image in the verti- 


cal direction. 
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The following scheme can improve the vertical resolution: 
Amplitude Vertical Resolution Chrominance 


Spectrum (NTSC/PAL composite signal) 
Amplitude 


Vertical resolution Chrominance 





























Nfh (N+1/2)fh Color SC Frequency 





Improved comb filter 


ee SUM BPF s C 
NTSC = ) 


Com 
video ) > bse} ++ ae Delay Delay amie sum) Y 


This can improve both cross color error and vertical resolution, but requires more components. Sony 
Digital comb filters can be recommended if the digital signal processor converting the digital Y, C data 
to RGB is available (See Application Note CAV04). 


The simple solution may be the combination of BPF (Band Pass Filter) and Notch filter as mentioned in 
Sony NTSC/PAL decoder data sheet. It is better in video applications because there are more low fre- 
quency components existing in the sub carrier harmonics (n + 1/2) x fh. 


The comb filter is suitable for the still picture application, it can increase SNR. CXL5504M is NTSC CCD 
delay line recommended for Y/C separation. 


3. PAL Decoder 

4.43MHz trap and BPF (Band Pass Filter) combination are used for the PAL system. Besides, DAT and 
1H delay line (Glass delay type) for chroma demodulation, Ultrasonic Delay line is also recommended. 
A supplier for the 1H delay line and a notch filter is Panasonic (Telephone: 201/348-5200). 1H CCD delay 
line can not be used for this application because there is no sync signal added on the chroma output 
signal at pin 21. Asahi Glass Corporation (Telephone: 01 |-81-3-3218-5781) 
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4.43MHz notch filter A285TCHS-7566 TOKO 


4.43MHz notch filter ~ EFC-A4434BF | Panasonic 
4.43MHz Band Pass Filter H286BAIS-4963DCD TOKO 
400ns Delay Line \ H345HEC-6277VFD TOKO 
300ns LPF : es H288LSMS-3245PKD TOKO 
1H Ultrasonic Delay Line (PAL) FED-VN645-A43 | Panasonic 
1H Glass delay line (PAL) ADL-CP144S Asahi 
Delay Adjust Transformer BTKANS-18267DTY TOKO 


An application circuit is shown below: 


295 ns EFD-VN645-A43 


1K 








PAL 
Comp. 
video 
in 


15u 
1.2K 

















NTSC/PAL 
Decoder 





CXA1228S 


Y/U/V out : 
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Application Note CAVO04 
CXD2011Q Application Note 1 


1. What is the digital comb filter? 

The NTSC/PAL digital video system requires many ICs to compensate for several errors - cross color, dot 
crawling, interline flickers, and so on. Y/C separation process is the key to eliminate these errors. The 
1H comb filter is used for eliminating cross color, and dot crawling because these errors are caused by Y 
to C or C to Y crosstalk (See Application Note CAV03). 


The current digital TV system uses interframe Y/C separation, which is superior for the still video applica- 
tion. However the number of field memories are necessary and the noise from the moving picture can 
not be eliminated. (Therefore, 1H comb filter is used together with the interframe Y/C separators and 
the detector circuit for movement detection decide to switch between two Y/C separators.) But, the sim- 
ple 1H comb filter can not compensate the cross color when there is no correlation in the adjacent lines. 
It is better to use BPF in such a case. 


The digital comb filter - CXD2011Q is developed for improving the quality of the moving picture Y/C 
separation, combining together with the interframe Y/C separation. Both still video and moving picture 
quality can be improved. 


In typical video applications (VCR, TV), the CXD2011Q alone can fulfill the function of noise compensa- 
tion. IC switches |H comb and BPF by detecting the difference in the adjacent line data. 


2. How to use CXD2011@Q in the computer system. 

Combination of 8 bit 20MSPS A/D - CXD1176Q, the digital Y/C data (8 bit) can be generated. This exam- 
ple shows the overlay application with VGA controller IC. 1H Digital delay line - CXK1202S/Q are 
utilized to change the H sync frequency from 15.743KHz to 31.486KHz for NTSC system. 


VGA Interface Block Diagram 


CXK1202S/Q 
1H delay 
fine (only needed in PAL) 
x2 
CPU 


v 


CXD2011Q Y 



























¥ 
O Digital Scan : RAMDAC |= 
Comp. comb filter Mixer ie 
video RGB 
in monitor 
PO-P7 
Hout 
Gen Lock Block 
4 Pixel clock 
Sync Syne VGA DRAM 
Oe ar oe ae ey ae 
CXA1365S CXD1030M 
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Double Scan Speed Converter | : | 

The VGA chip does not have H, V sync input to eynchionie with the external video sync. The future 
VGA chip may have the internal PLL to lock the pixel clock with the external'sync signal. The Gen Lock 
circuit example will be described in Application note - CAV06. The Digital mixer circuit, and Y/C to RGB 
conversion circuit may be necessary. The double scan meted) can be used for converting external H 
sync frequency to that of VGA. : : . 


Y, C signals from Digital Comb filter are sineiee signals with 15. 743KHz sync cycle. 


Double scan means interlace to nen-interlaced conversion - Read one line and write 2 lines with double 
speed. 2 ICs can be switched Read and Write Cylce each other. However, this method cause flicker be- 
tween the fields. Recommendation is using just one field (even or odd). 


CH1 


Hsync | | | Ms : 7 
ar E Read, Ape 


CH1 read write write read write, 


Data Out 


a ee read ‘write . write Weed 
. a 


DataOut «Ss CH, CHI, CH2, CH | CHT, CHT , 





8fsc 4fsc 
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Application Note CAVO5 
NTSC/PAL Encoder, RAMDAC Interface 


1. VGA Interface 


Utilizing the NTSC/PAL encoder, RAMDAC output can be stored into the VCR and/or can be displayed 
onaTV monitor. However, the non-interlaced signal should be converted to the interlaced video. One 
way of doing this, is by using the |H digital delay lines in the following circuit: 


RAMDAC 


RGB 





xk12020 


3 








Vsync vr poppe oo Lg Comp 
(VGAout) " CXD1 030M | “Cxat 145M — > video 
el SC (3.58 MHz for NTSC) out 


Timing Diagram 


oe ee ee 
fs 














1H 1H 
: - 
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Application Note CAVO6 


Gen Lock Circuit 


1. Gen Lock System 

The Sync separator - CXA1365S and the Sync generator - CXD1030M are recommended to be used to- 
gether. When the H sync drop happens in the VCR signal source, CXD1030 can generate H sync during 
the lack of sync period. Also 4fsc (4 times sub carrier Beauency) generated i in Gen Lock circuit. (Detail 
circuit diagram is shown on page 6-11). | 


2. VGA Syne Lock Circuit 

The software solution may work in V sync lock with the external video. The future VGA chip needs to 
have V reset input at least to simplify the interface circuit. Because of lack of V, H sync input the VGA 
chip should be locked with the pixel clock. The hardware solution; H sync from both VGA and video are 
compared together with PLL and lock the pixel frequency. To adjust the timing difference in V sync, H 
sync from either VGA or video is taken away in each V’ interval, if there is more than | H time difference. 
The following is the diagram for this PLL circuit: 


Pixel CLK 





VGA Hs © 
31.5 KHz 
Vs 
CLK ! ou 4 
(4fsc) | A | 


walls Gen lock | 
; O | ee 
i —> block — [Vout Vertical timing 


H extraction timing 
(1H shift/V interval) 
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Normally the Gen Lock circuit does synchronize the sub carrier of the video to that of the internal clock 
generator. 1H delay line (CXL5504M or CXK1202S/Q type) requires an accurate, 4 times sub carrier fre- 
quency; the NTSC/PAL signal process needs this frequency clock. However, it is not necessary to be 
locked with Y sync in the computer applications. Instead, H sync must to be locked with the pixel clock 
for Graphic displays. The pixel clock frequency is quite different from Video sub carrier (See Applica- 
tion note CAV07). 


The actual video signal sometimes has the unstable H sync signal - jitter and tracking error. Loosing H 
sync in several H sync intervals may occur, so extracting H from video can not fulfill the Gen Lock func- 
tion. Gen Lock circuit "generates" the H sync; CXD!030M is used for this purpose. Simplified Gen Lock 
block is as shown here: 










CXA1365S 


Comp 
Sync 
oe E Separator 





NTSC/PAL ©- - 





CXD1030M 


Syne 
Generator 





4fsc Hout Vout  Fout 
(frame) 


fl = 14.31818 MHz (NTSC) 
{2 = 14.1875 MHz (PAL) 
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Application Note CAVO7 
NTSC/ PAL Decoder Digital Interface 


1. Computer Video in Applications. 

Digital interface to the computer requires A to D converters (A/D’s). The speed range is 12-18 MHz, the 
resolution is 5-10 bit. RAMDAC requires RGB input with 5 bit resolution for video. XGA requires addi- 
tional bit for B. Possibly the 6 bit 20 MHz A/D is the best choice for VGA overlay application. 
Teleconference type applications require Y/U/V (Y/R-Y/B- Y) digital interface. The sampling frequency is 
chosen by the display resolution. (Typically 640x480) D1 (4:2:2) format set the sampling frequency 13.5 
MHz both for NTSC and PAL system. 


2. NTSC/PAL Digital decoder with D1 /Square pixel mode selection. 












Comp 
video 
in Digital 
Decoder 
NTSC/PAL 





BLNK 
H, Vsyne 


SC11410 M,N selection 


S. Pixel 
NTSC: 24.54MHz 
PAL: 29.5MHz 





The circuit example is on page 6-13 (A). 


3. RGB Digital Interface for VGA. 

Compared with YUV interface, each R, G, B have up to 4.5 MHz signal band width (U, V have less than 1.5 
MHz band width). The 6 bit 20 MHz A/D - CXD1172AM/AP is recommended to be used. The replace- 
ment of CXD1179Q circuit can be found in the drawing on page 6-13(B). 
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(A). NTSC/PAL Digital Decoder with D1 /Square pixel mode selection. 

























(XD11790 
Ain 8-bit, 35MHz |_YUV — _ Digital Y/U/V 
4:2:2 
CXA1228S MC14529B ADC (4:2:2) 
MC74HC163 
Vo 
-_ ry 
| on Frequency -___ 
NTSC/PAL Synthesizer 
Decoder 
Exle 
CXA1365S  * 
| CXA1030M | ee” 
C-Sync Gen ve 
an LPF 10-bit 
block Sw 
v v 
C-Sync BLNK 


(B). The replacement block for RGB interface (VGA Application) 


CXK1206M x4 







Chroma-key 
data 


RAMDAC 


PO-P7 






CXD1172AM x3 












Cee | pole 
Comp a 
video CXA1365S Double-scan mode 





(read= fo/2; write= fo) 
D.L. CXA1030M 


Pixel clock (fo) 
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Application Note CAVOS 
New CD-ROM Decoder 


The Sony CD-ROM chip set is developed for PC, Workstation applications. On the other hand there are 
simple applications like computer games. They normally use the inexpensive storage device inside; 
however this does not use SCSI interface. | 


So, Sony developed the simplified version of CXD1 186Q CD-ROM decoder. This new IC -CXD1196R is a 
CD-ROM decoder with ADPCM decoder and Digital filter for Audio out. The package is 20mil center 
80pin Quad flat package. It is very small outline package. 


The block diagram shown here is a proposed Computer game system; where CD or DAT are used as a 
storage devices outside: CD or DAT media should be developed by the customers. 


CD-ROM Chip set: 


Serial 





CD of, 
DAT 


Control 


Data out 


CXD2500AQ CD-DSP 
CXD11860 CD-ROM Decoder 
CXD1185AQ SCSI 1 Controller 


Computer Game 











CXD1196R 






CXD2552Q 
RX Audio De- ee 









modulator Speaker 
Timing Control 
CPU BUS 
Video Signal TV 
Processor Monitor 
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Sony Component Products Company 
Sales Offices 


Area Office § Address Phone i Fax 


Southwest 10833 Valley View Street 
Cypress, CA 90630 
Northwest 655 River Oaks Parkway 
San Jose, CA 95134 
Central 1200 N. Arlington Heights Rd. 
Itasca, IL 60143 
Southeast One Copley Parkway, #206 
Morrisville, NC 27560 
Northeast 85 Wells Avenue 
Newton, MA 02159 
Canada 4] 1 Gordon Baker Rd. 


Willowdale, Ontario M2H 2S6 


Alabama: Rep, Inc., 205/881-9270 
Alaska: Sony, 408/432-0190 
Arkansas: B-P Sales, 214/234-8438 
Arizona: Reptronix, 602/230-2630 
California: (San Diego) Addem, 619/729-9216 
(Los Angeles) Varigon, 818/594-5080 (Cameras) 
(Los Angeles) HT Sales, 714/583-1488 (Semi) 
(Bay Area) Brooks, 415/960-3880 
(Sacramento) Brooks, 916/676-2025 
Colorado: Electrodyne, 303/695-8903 
Connecticut: Tech Rep, 617/272-5965 
Delaware: S-| Assoc., 703/533-2233 
District of Columbia: S-} Assoc., 703/533-2233 
Florida: Sigma Tech, 813/789-5522 
Georgia: Rep, Inc., 404/938-4358 
Hawaii: Brooks, 415/960-3880 
Idaho: (South) Electrodyne, 801/264-8050 
(North) Northwest Component, 206/828-2104 
Illinois: (North) Micro-Tex, 708/765-3000 
(South) Sony, 708/773-6072 (Semi) 
(South) Sony, 714/229-4584 (Cameras) 
Indiana: Giesting, 317/844-5222 
lowa: J.R. Sales, 319/393-2232 
Kansas: Sony, 708/773-6072 (Semi) 
Sony, 714/229-4584 (Cameras) 
Kentucky: Giesting, 606/873-2330 
Louisiana: B-P Sales, 214/234-8438 
Maine: Tech Rep, 617/272-5965 
Maryland: S-| Assoc., 703/533-2233 
Massachusetts: Tech Rep, 617/272-5965 
Michigan: Giesting, 313/478-8106 
Minnesota: Sony, 714/229-4584 (Cameras) 
Vector Sales, 612/631-1334 (Semi) 
Mississippi: Rep, Inc., 205/881-9270 
Missouri: Sony, 708/773-6072 (Semi) 
Sony, 714/229-4584 (Cameras) 
Montana: (East) Electrodyne, 801/264-8050 
(West) Northwest Component, 206/828-2104 


714/229-4442 714/229-4333 


408/944-4314 408/433-0834 
708/773-6072 708/773-6068 


919/380-0786 919/467-2963 


617/630-8812 617/630-8890 
416/499-1414 416/499-8290 
ext=2325 


Nebraska: Vector Sales, 612/631-1334 (Semi) 
Sony, 714/229-4584 (Cameras) 

Nevada: (North) Brooks, 415/960-3880 
(South) Reptronix, 602/345-4580 

New Hampshire: Tech Rep, 617/272-5965 

New Jersey: (North) S-J Assoc., 516/536-4242 
(South) S-J Mid-Atlantic, 609/866-1234 

New Mexico: Reptronix, 505/292-1718 

New York: (Metropolitan) S-| Assoc., 516/536-4242 
(Upstate) Tri Tech, 716/385-6500 

North Carolina: Rep, Inc., 919/469-9997 

North Dakota: Sony, 714/229-4584 (Cameras) 
Vector Sales, 612/631-1334 (Semi) 

Ohio: (Cleveland) Giesting, 216/261-9705 
(Cincinnati) Giesting, 513/385-1105 

Oklahoma: B-P Sales, 214/234-8438 

Oregon: Solsten Microelectronics, 503/620-3285 

Pennsylvania: (East) S.J. Assoc., 609/866-1234 
(West) Giesting, 412/828-3553 

Puerto Rico: D. K. Marketing 809/765-5380 

Rhode Island: Tech Rep, 617/272-5965 

South Carolina: Rep, Inc., 704/563-5554 

South Dakota: Sony, 714/229-4584 (Cameras) 
Vector Sales, 612/631-1334 (Semi) 

Texas: (Austin) B-P Sales, 512/346-9186 
(Dallas) B-P Sales, 214/234-8438 
(Houston)B-P Sales, 713/782-4144 
(El Paso County) Reptronix, 505/292-1718 

Tennessee: Rep, Inc., 615/475-9012 

Utah: Electrodyne, 801/264-8050 

Vermont: Tech Rep, 617/272-5965 

Virginia: S-| Assoc., 703/533-2233 

Washington: Northwest Component, 206/828-2104 

West Virginia: Giesting, 513/385-1105 

Wisconsin: (West) Sony, 714/229-4584 (Cameras) 
(West) Vector Sales, 612/631-1334 (Semi) 
(East) Micro-Tex, 414/542-5352 

Wyoming: Electrodyne, 801/264-8050 
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Alabama: 
Huntsville 
Arizona: 
Phoenix 
California: 
Los Angeles 
El Monte 
Ft. Valley 
Saratoga 
Irvine 
Irvine 
Los Angeles 
‘Los Angeles 
Milpitas 
Orange 


Sacramento 
San Diego 
San Diego 
San Diego 
San Jose 
San Francisco 
Westlake Vill. 
Colorado: 
Denver 
Connecticut: 
Danbury 
Milford 
Wallingford 
Florida: _ 
Deerfield 
Ft. Lauderdale 
Orlando 
Tampa 
Winter Park 
Georgia: 
Atlanta 
Norcross 
Illinois: 
Chicago 
Chicago 
Indiana: 
Indianapolis 
Kansas: 
Kansas City 
Overland Park 
Maryland: 
Columbia 
Columbia 
‘Silver Springs 
Massachusetts: 
Andover 
Boston 
Burlington 


Wilmington | 
Michigan: 
Livonia 


Marshall, 205/881-9235 


_ Marshall, 602/496-0290 


Milgray, 805/484-4055 

Marshall, 818/307-6000 

Bell Micro, 714/963-0667 (Semi) 
Western Micro, 408/725-1660 


~- Marshall, 714/458-5395 


Milgray, 714/753-1282 

Marshall, 818/878-7000 
Western Micro, 818/707-0377 
Bell Micro, 408/434-1150 (Semi) 
Western Micro, 714/637-0200 or 
818/356-0180 

Marshall, 916/635-9700 

Aegis, 619/729-2026 


~ Marshall, 619/578-9600 


Western Micro, 619/453-9670 
Merit, 408/434-0800 

Marshall, 408/942-4600 

Bell Micro, 805/496-2606 (Semi) 


Marshall, 303/451-8444 

Phase |, 203/791-9042 

Milgray, 203/878-5538 or 800/922-691 | 
Marshall, 203/265-3822 | 


Vantage, 305/429-1001 (Semi) — 


Marshall, 305/977-4880 


Marshall, 407/767-8585 
Marshall, 813/573-1399 
Milgray, 407/647-5747 or 800/432-0645 


Marshall, 404/923-5750 
Milgray, 404/446-9777 or 800/241-5523 


Milgray, 708/202-1900 
Marshall, 708/490-0155 


Marshall, 317/297-0483 - 


Marshall, 91 3/492-3121 
Milgray, 913/236-8800 


-Milgray, 301/621-8169 or 800/638-6656 


Vantage, 301/720-5100 (Semi) 
Marshall, 301/622-1 | 18 | 


Vantage, 508/687-3900 (Semi) 
Marshall, 508/658-0810 
Western Micro, 617/273-2800 or 
800/345-292 | 

Milgray, 508/657-5900 - 


Marshall, 313/525-5850 
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Minnesota: 
~ Minneapolis 
Missouri: 


St. Louis 


New Jersey: 


Clifton 
Fairfield 
Elmwood Park 
Mt. Laurel 
Marlton 
Marlton 
Parsippany 


New York: — 


Binghamton 
Farmingdale 
Long Island 
New York 
N. Lindenhurst 
Rochester 
Pittsford 
Smithtown 


North Carolina: 


Raleigh 
Raleigh 


Ohio: 


Cleveland 
Cleveland 
Columbus 
Dayton 


Oregon: 


Beaverton 
Portland 
Tigard 


Pennsylvania: 


Pittsburgh 


Texas: 


Austin 
Dallas 
Dallas 
Dallas 
Houston 
Houston 


Utah: 


Salt Lake City 
Salt Lake City 


Washington: 


Redmond 
Seattle 


Wisconsin: 


Milwaukee 


Canada: 


Montreal 
Montreal 
Ottawa 
Ottawa 
Toronto 
Toronto 
Vancouver 


Marshall, 612/559-2211 or 1014 
Marshall, 314/291-4650 


Vantage, 201/777-4100 (Semi) 
Marshall, 201/882-0320 

Phase |, 201/791-2990 

Marshall, 609/234-9100 

Milgray, 609/983-5010 or 800/257-7111 
Western Micro, 609/596-7775 — 
Milgray, 201/335-1766 


Marshall, 607/798-1611 . 

Milgray, 516/420-9800 or 800/MILGRAY 
Marshall, 516/273-2424 

Chori America, 212/563-3264 (Cameras) 
Phase |, 516/957-4900 

Marshall, 716/235-7620 

Milgray, 716/834-9405 

Vantage, 516/543-2000 (Semi) 


Marshall, 919/878-9882 
Milgray, 919/790-8094 


Marshall, 216/248-1788 
Milgray, 216/447-1520 or 800/321-0006 
Marshall, 614/891-7580 


Marshall, 513/898-4480 


Western Micro, 503/629-2082 
Marshall, 503/644-5050 
Daitron, 503/620-2879 (Cameras) » 


Marshall, 412/788-044 | 


Marshall, 512/837-1991 

Marshall, 214/233-5200 

Milgray, 214/248-1603 or 800/637-7227 
Industrial Vision, 800/627-6734 (Cameras) 
Marshall, 713/895-9200 

Milgray, 713/240-5360 


Marshall, 801/973-2288 


Milgray, 801/261-2999 


Western Micro, 206/88 | -6737 
Marshall, 206/486-5747 


Marshall, 414/797-8400 


ee ee ee eee ee ee ee eee eee eee 


Marshall, 514/694-8142 
Milgray, 514/426-5900 
Marshall, 800/465-6640 
Milgray, 800/268-3315 
Marshall, 416/458-8046 
Milgray, 416/756-448 | 
Marshall, 800/465-6640 
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